





STABILIZED 


EARTH 
| 
a 
) W 
| 
a 


anes 


— 


2 ee 














ae 





P — OVERTURNING 
mete 


W — WGT. OF WALL 
Tease eae 


ae AOE 


Earth brakes itself ! 


It used to be that heavy, massive re- 
taining walls were needed to hold un- 
stable earth in place. Then Armco 
engineers developed the Bin-Type 
Retaining Wall that makes earth it- 
self do most of the work. 

The advantages of this flexible 
metal wall are obvious. Less material 
need be transported to the job site. 
Handling is easier and less excava- 
tion is required. Individual units are 
nestable for shipment and storage. 

Unskilled men do the work quickly 
using only hand tools. ARMco Walls 
are adaptable to curves, changes in 
elevation, can be extended or com- 
pletely salvaged. Thousands of instal- 


lations prove them ideal for unstable 
slopes, limited rights-of-way, stream 
erosion and similar uses. 

Making products simpler and more 
efficient has been a prime goal at 
Armco for more than 40 years. So 
has the designing of products to meet 
specific needs. Today you can bring 


your drainage and construction prob- 
lems here with full assurance that 
you will receive all the benefits of 
long experience, extensive research 
facilities and a real interest in help- 
ing to solve them. 

Armco has a complete range of 
engineered products and convenient, 
authoritative data in every field — 
highway, railway, municipal and in- 
dustrial. If your problem is unusual 
why not talk it over with us. 


ARMCO DRAINAGE & METAL PRODUCTS, IN 


MIDDLETOWN, OHIO ° OFFICES IN PRINCIPAL CITIES 


Structural Plate Pipe and Arches * Corrugated 
FLEX-BEAM Guardrail * Water Control Gates * Retaining 


Metal Pipe * Welded Stee! 


Sheeting * Tunnel Liner * Subdrainage Pipe * End Sections * Pipe Piling and Pile 


~~ 











Walls * STEELOx Bu''ding 
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THE PILES SUPPORT THE STRUCTURE... 





thes? 








It’s the soil that actually bears the load, not the 
piles. The piles simply transfer the load to the 
soil. So it isn’t just a matter of installing piles 
of a given depth and a given diameter. You've 
got to make sure that the soil can carry the 
load the piles will transfer to it. 


How? Soil Borings are the answer. Borings are 
made at various points and samples of the soil 
in the successive strata are examined. From 
this analysis, the bearing value of the soil can 
be forecast with reasonable accuracy. Then, 
when the indicated type of pile is properly in- 
stalled, it will have the carrying capacity re- 
quired. 


WESTERN, in cooperation with the DRILLED- 
IN CAISSON CORP., is prepared to make Soil 
Borings and also comprehensive engineering 
studies of the results. We recommend that you 
use Our FREE CONSULTATION SERVICE. Dis- 
cuss your problems with one of our engineers. 
He speaks with authority, for WESTERN has 
handled every type of foundation problem 
since 1924... without a single failure. Send 
for Catalog A. 








FOUNDATIONS FOR 
Industrial Plants, Power Plants, Bridges, Piers 
and Docks, Airports, Steel Plants, Housing 
Projects, Commercial Buildings, Schools, etc. 








WESTERN FOUNDATION COMPANY WESTERN CONCRETE PILE CORP. 
308 W. Washington St., Chicago 6, Ill. = 2 Park Avenue, New York 16, N. Y. 
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Waterworks Contract Awards 
Running 79% Ahead of a Year Ago 


The volume of waterworks contracts totals $75,007,000 
for the first 36 weeks of 1947, as recorded by Engineer- 
ing News-Record, compared with $70,102,000 in the 
corresponding period a year ago. Thus, contracts awarded 
so far this year are 7 percent above the 1946 volume. If 
the contract volume maintains its present relative advan- 
tage over a year ago, the 1947 total may reach approxi- 
mately $116,800,000 as against $109,159.000 last year. 

Of the total volume of contract awards of $75.007,000. 
$73,055,000, or 97 percent went for state, district. county 
and municipal work. In the same period a year ago 
$66.655.000 went for non-federal jobs, or 95 percent of 
the total. 

During the war years, and especially in 1943 and 
1944 when only 20 and 40 percent. respectively. of the 
annual totals went for state, district, county and munic- 
ipal projects, more federal funds were made available for 
waterworks construction. In 1941 approximately 20 
percent of the total volume went for federal contracts; 
in 1942, 12 percent; in 1943, 80 percent: in 1944, 64 
percent and in 1945, 34 percent. Since 1945, however, 
federal projects have resumed a relatively more normal 
position, dropping to 4 percent of the annual total in 


1946 and to 3 percent of the cumulative total so far this 
year. 

An analysis of the geographical distribution of water- 
works contracts awarded in the U. S. shows the Far West 
accounting for 29 percent of the total so far this year. 
or for $21.575.000. Other sections recorded the follow- 
ing totals: Middle Atlantic, $15,554,000, or 21 percent: 
West of the Mississippi. $12.713.000, or 17 percent: 
Middle West. $12.482.000, or 17 percent; South. $10,- 
953.000, or 14 percent: and New England, $1,750,000, 
or 2 percent. 

The contract volume for the Far West showed a gain 
of 90 percent over the corresponding 1946 period, The 
Middle West showed a gain of 62 percent and the South 
of 12 percent. New England. Middle Atlantic and West 
of the Mississippi registered losses of 52 percent, 35. per- 
cent and 6 percent. respectively. 

At the end of August 1947, the backlog of proposed 
waterworks construction amounted to $1,181.696,000 
based on 1940, 1943. 1944. 1945, 1946 and 1947 costs 
and values. This backlog is equivalent to approximately 
12 years of construction activity at the present rate of con- 
tract awards. 


PROPOSED BACKLOG OF WATERWORKS CONSTRUCTION 


COMPARED WITH ANNUAL CONTRACT VOLUMES 


As reported to ENGINEERING NEWS-RECORD, 1925 through August 1947 
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CLIENT'S ==an 
SHOES... 


© here are some of the things we’d want 
in a chlorinator: 










LOW MAINTENANCE—in keeping with the 
economies of good management. 



















FLEXIBILITY—so that the chlorinator ine | ADEQUATE SERVICE FACILITIES—to give us 


= tee 


stalled today would be adaptable to prompe, efficient service whenever der 
future changes. needed for inspection or adjustment. b 
LONG LIFE—to give us full value from our SOUND ENGINEERING—resulting in proved 
investment. and workmanlike designs and installa- 
tions. 


DEPENDABILITY—for positive, unfailing 


protection. A MANUFACTURER WITH EXPERIENCE—to 


back up his recommendations and insure 
SIMPLICITY —so that the operator need not a job-engineered installation to meet 
be a “gadgeteer” to keep it working. our particular needs. 





AND THOSE ARE THE THINGS YOU'LL FIND IN EVERY W & T CHLORINATOR 
—from small Hypochlorinators for ounces of chlorine per day to 
Master Visible Vacuum Chlorinators of 6,000 pounds per day capacity. 

Your W & T Representative will always be glad to give you details 
on equipment to meet amy chlorination problem. 





THE ONLY SAFE WATER IS A STERILIZED WATER 


WALLACE & TIERNAN 


COMPANY, INC. 


MANUFACTURERS OF CHLORINE AND AMMONIA CONTROL APPARATUS 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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White Concrete Reflecting Curb ar 



































jor 
made with Atlas White Cement : 
oul 
Rain or shine, day or night, White Concrete Reflecting Curb ha 
A smooth curb wastes the car's headlights. It re- made with Atlas White Cement clearly defines the highway’ bo 
flects light away from the driver. Edge of road is edge... increases visibility ...adds to highway safety. . 
difficult to see. Driving dangers are increased. ; ; hae 
A car’s headlamps normally are the only effective source o! an 
light for night driving. But most of this light on the flat high- hi 
way or on a smooth curb is ineffective. It is reflected away do 
from the driver. As shown in the above pictures, alternate = 
sections of smooth curb are dull and dark in wet and dr) c. 
weather. However, the saw-tooth faces of White Concrete 
Reflecting Curb catch headlamp rays and reflect them in the = 
right direction—back to the driver. Notice the clarity of the ie 
alternate sections of White Reflecting Curb in the above pic- ‘a 
tures. Such curb forms a continuous ribbon of light, outlines ve 
the road ahead, makes driving easier and safer, reduces the J th 

number of accidents. 
White Concrete Reflecting Curb utilizes the : ; aoe s ee as \ 
car's headlights. Sow-tooth faces mirror the light Send for further information. Write to Atlas White Bureau, z 
back to driver; form a continuous, bright ribbon of Universal Atlas Cement Company (United States Steel Corpora- 7 
light at the rood’s edge. Driving is safer. tion Subsidiary), Chrysler Building, New York 17, New York. «| 

ENR-RM-ST 

i) ‘ 
UNWEASAL b 
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panouer For White Concrete Reftecting Curb 


“THEATRE GUILD ON THE AIR”—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—ABC Network 
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Mindful of the continuing severe 
housing shortage, and closely follow- 
ing a statement by the U. S. Veterans 
Administration that considerable poor 
work is being done on veterans hous- 
ing, Congress has initiated what is ex- 
pected to be an intensive investigation 
into housing. First step was an infor- 
mal conference held in Washington last 
week, although formal hearings will 
start in October and members of Con- 
gress will probably hold hearings in 
areas outside of Washington where ma- 
jor shortages are reported. 

The investigation is being carried 
out by a subcommittee representing the 
banking and currency committees of 
both the Senate and the House, aimed 
at evaluating the following: (1) the 
effect of existing legislation of state 
and local groups on the shortage and 
high cost of housing; (2) what can be 
done to decrease costs; (3) how build- 
ing may be brought “up to date” to 
aid housing; (4) improvement of the 
financing of housing construction; (5) 
how slum clearance may be carried out 
most effectively and the part the fed- 
eral government should play in_ this 
work; and (6) study of the effect the 
variation real estate taxation has on 
the housing shortage. 

The September 10 conference with 
various federal officials revealed much 
new information as to present progress 
in relieving the nation-wide 
shortage. 



































housing 


Much housing started 






The group was informed that a total 
of 750,000 housing units will probably 
' be completed this year. This optimis- 
| te report was strengthened Sept. 16 
' when the Bureau of Labor Statistics re- 
' ported that starts totaled 83,000 units 
» in August, and completions the 
‘ame month totaled 69.500. 


for 









ENGINEERING 


ENGINEERING NEWS-RECORD e 


NEWS-RECORD e 


SEPTEMBER 18, 1947 © 





Congress group opens probe 
on housing shortage causes 


First hearing reveals forecast of high production, 
complaints of poor workmanship, shortage of skilled 
labor as government officials testify for subcommittee 


Veterans Administration 
atives said that complaints are being 
received daily from disillusioned GI's 
who have Struc- 
tural failures. deficient heating plants. 
wet cellars, unfinished landscaping and 


represent- 


purchased homes. 


“a host of other matters too numerous 
to itemize” are cited as the result of 
poor construction. The agency is blam- 
ing both VA appraisers and lending in- 
stitutions for failure to catch the de- 
fects during inspections of the houses 


while under construction. 


Private appraisers 


T. B. King. of the Division of Loan 
Guaranty of the VA, revealed that his 
agency has already loaned over $5 bil- 
lion as 975,000 loans to veterans for 
purchasing both new and used housing. 
Private appraisers have been used to 
making estimates of the reasonable loan 
for most of this housing, and frequently 
a poor estimate was made. Those con- 










Assn. phot 
Probe Housing Shortage—Sen. J. P. McCarthy of Wisconsin, right, ques- | 
tions a witness as a joint Senate-House committee opens an investigation | 
into the nation's housing shortage. Listening are Chairman R. A. Gamble | 
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of New York, left, and Senator J. A. Sparkman of Alabama. 
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cerned are now being brought to task 
for their work. 

H. E. Riley, chief of the construction 
statistics division, Department of Labor. 
told the committee that in August about 
1,700,000 workers were employed at 
the site on construction and that 
590,000 of this total were at work on 
The total 
compares with a maximum of 2,400,000 


poor! 


new 


residential buildings. figure 
workers in site construction during the 
peak of the war program. Despite this 
the industry. 
Mr. Riley said that there was no gen 


drop of employment in 


eral labor shortage over a large area. 


but that there is a shortage in some 
areas of plasterers and __ lathers. 
He stated that there are now 49,000 
plasterers in the entire U. S.. as com 


pared with 38,000 about five years ago. 

Despite the increase of apprentice- 
past construction, 
Department of Labor figures show that 


during the year on 
the average age of skilled construction 
workers is still increasing and that in 
some trades the average age is as high 1 


as 55 vears. 
Some materials still short 


Several building materials continue 
to be in short supply, according to 
housing expediter Frank Creedon. The 
worst shortage is cast iron soil pipe. 
the lack of which is seriously delaying 
completion of homes in 


some areas. 


(Continued on page 74) 
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NEWS IN BRIEF 


In telegraphic form, here are latest 
news developments on the engineering 


and construction front during the week. 


Highways.—The Pennsylvania State 
Highway Department announced that 


municipalities have until January 1, 
1948. to replace overhead trafhie lights 
with the corner-post type, in compli- 
ance with a 1937 law requiring four 
lights on four street standards at busy 
intersections. Under its postwar 
program, the 


Commission has 


highway construction 
lowa State Highway 
let nearly $26.000.000 worth of con- 
tracts since October 30, 1945, includ- 
ing nearly $8.000.000 for work on farm- 
.. The Ministry of 
the Quebec provincial gov- 


to-market roads. 
Roads of 
ernment said that it has 
pared for a $3.000.000 
awards during the current 

.. The Pennsylvania De- 


plans pre- 
highway pro- 
gram tor 
fiscal year. 
partment of Highways awarded a con- 
tract to Michael Baker. Jr., Inc.. of 
Rochester, Pa., for 


complete surveys 


and design of 36 miles of four-lane 


divided highway on Route 22. to cost 


an estimated $9.000.000. 


Construction—The Norfolk & West- 


ern Railway awarded a contract. to 
John P. Pettyjohn & Co. of Lynchburg, 
$1.000.000 of 


passenger 


estimated 
work on the 
Roanoke . } ad. 


Va.. for an 
station at 
Construction work 
on the Toledo, Ohio, Union Station will 
begin within two weeks. according to 
the Duffy Construction Corp.., 
land. contractors for the work. 

\ $1,000,000 hospital for 
women will be built by the Sisters of 
Charitv near the city limits of Louis- 
ville, Ky. . . . Site for a $2.000,000 
Wash., 
has been purchased by the Carborun- 
dum Co. of Niagara Falls, N. Y.... 


The Associated Spring Corp. has an- 


of Cleve- 


mental 


abrasives plant at Vancouver, 


nounced a $2,000,000 expansion pro- 
gram for its Wallace Barnes Division 
at Bristol, Conn.. to include a new 
manufacturing plant The Jones 
& Laughlin Steel Corp. of Pittsburgh, 
Pa., has Rust Engi- 
neering Co., of Pittsburgh, a contract 
$4.500.000 


central boiler plant to serve the south 


awarded to the 
for construction of a new 


side departments of the 


Pittsburgh Works. 


company’s 


Miscellany The first postwar de 
house to be 


York 


erected by Sam 


luxe rental apartment 
built on Park 
City, is now being 


Minskoff & Sons. 


Avenue, in Vex 


owners and builders. 
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Horizontal Skyscraper—The term is contradictory, but Rexall Drug Co. 
executives insist that their new office at Los Angeles, Calif., is a skyscraper on 
the ground. The building, providing main offices for the company and space 
for its largest store in the northeast corner, is a two-story, steel frame struc- 
ture, 325 x 400 ff. in plan, air conditioned, with an exterior finish of concrete. 


Interior courts provide recreation and dining areas for employees. 


Set back 


from the street, the location provides off-street parking for some 300 cars. 





The structure will be a 19-story and 


penthouse building. containing 95 


apartment units tor occupancy. 
The  California-Oregon Power Co. 
of Medford, Ore., has awarded a §$1,- 
056.750 contract to L. E. Dixon, of 
San Gabriel. Calif.. for construction 
of a 5,600-ft. tunnel as the first step 
in the $4,000,000 Toketee hydroelectric 
development. 

Labor—The Louisiana State High- 
way Department has placed its em- 
ployees on a five-day. 41-hour week... . 
An agreement covering working condi- 
tions of members of the International 
Union of Operating Engineers has 
negotiated between the union 
and the National Constructors Asso- 
ciation—a group engaged in refinery 
and steel plant construction—granting 
a closed shop for the ensuing year and 
working conditions on work 
performed nationwide by members of 
the NCA. . . .A year-old contract be- 
tween the Associated General Contrac- 
tors and the AFL Buildings Trades 
Council at Houston, Texas, expired Au- 
gust 28 without renewal, and work is 
going forward without a contract. ... 
Uncertainty 


been 


uniform 


about application of the 
Taft-Hartley act has stalled plans of 
the AFL building trades to organize 
the Minnesota construction industry on 
a statewide basis, according to F. J. 
Thill, president of the Minnesota 
Building and Construction Trades 
Council. 
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Abolish grade crossings 
for Schuylkill bridge 


To permit the Pennsylvania Stats 
Highway Department to start work on 
a proposed $10.000,000 bridge carry- 
ing the Penrose Ferry read over t! 
Schuylkill River in Philadelphia. the 
Public Utility taken 


initial action to abolish existing grad 


Commission has 


crossings. 

The proposals concerned the elimina 
tion of grade crossings where industrial 
sidings cross Penrose Ferry road. part 
of the industrial highway _ linking 
Philadelphia and Chester. Pa. 

Noting that the present drawbridge 


carrving Penrose Ferry road over the 


Schuylkill has been closed on account 
failure.” the 
preliminary 


of “accidental 
sion said “A 


porarily approving the 


should be issued “to permit the neces: 


sarv construction to be started.” 


ee 


To study waterways 
of Massachusetts 
Robert E. 


Massachusetts has signed 


Governor 


bill creating a special unpaid commis 


sion to study the inland waterways 0! 


the state, with particular reference 

flood control. power development. pollu 
tion control, and 
necticut River to navigation from Hart 


ford to Holyoke. 
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Continue debate over new Bay crossing 


While officials of the California Public Works Department said they were 
ready to make detail studies and designs for a second San Francisco-Oakland 
Bay crossing, citizens of the area surrounding the bay continued a long-stand- 
ing controversy over the type and location of the new crossing. 


A joint Army-Navy board recently 
submitted to Congress (ENR, Sept. 4, 
vol.p. 303) a complicated plan involv- 
ing a causeway-trestle-tube crossing in 
the southern part of the bay; while the 
California Toll Bridge Authority early 
in the year had made preliminary stud- 
ies for a crossing recommending a 
bridge similar in design and closely 
paralleling the present span (ENR 
Feb. 27, vol.p. 345). 

Charles H. Purcell, California direc- 
tor of public works, last week declined 
comment on the Army-Navy report on 
the ground that he had not had time to 
study it, but said that his department 
will begin studies on Sept. 24, prepara- 
tory to making detail designs for a sec- 
ond crossing. Funds for the work— 
some $935,000 appropriated by the last 
legislature—will 
that date. 

Mr. Purcell points out that the Toll 
Bridge Authority is the only agency 
regularly empowered to build the cross- 
ing, and that his department constitutes 
the engineering staff for the Authority. 

In the meantime. various citizen 
groups not in sympathy with either the 


become available on 


Authority plan or the Army-Navy sug- 
take their 
Earl Warren, 
considered by many as the key man in 
the determination of the type and loca- 


gestion were preparing to 


own ideas to Governor 


tion of the new crossing. 

One group. representing all counties 
surrounding the bay. will soon make 
recommendations to the governor offer- 
ing a compromise between the Author- 
ity’s plan and the Army-Navy proposal. 


Favor joint board 


The San Francisco board of supervis- 
ors in an informal poll indicated that 
they would approve a resolution asking 
the governor to appoint a state-federal 
board to give further study to the sub- 
ject. This 
after the Hoover-Young 
which was set up in 1929 to review the 
general problem of a bay bridge and 
formulate a method of procedure 
(ENR, March 22, 1934, vol.p. 372). 

Citizens of the area who have sup- 
ported the Reber plan (ENR, July 11, 


1946, vol.p. 56) as a means of carrying 


board would be patterned 


commission 


trafic across the bay, are also expected 
to appeal to the governor for support. 


$84 millionmilitary buildingin Alaska 


The Territory of Alaska is experiencing what observers say is an unprece- 
dented peacetime military construction program this year. under an Army- 
Navy plan primarily devoted to making some of the war built bases perma- 
nent. Total expenditures by the two services are expected to reach $83.000,000 
on present contracts. employing more than 9,000,000 civilian workers. 


During the war, military installations 
were rushed into construction from An- 
nette Island to Attu and Shemya, in an 
engineering offensive that saw the ex- 
penditure of nearly a billion dollars by 
the Army and Navy. 

The current $64,000,000 Army con- 
struction and the $18,000.000 Navy 
construction programs are pointed to- 
ward making some of the Northern 
bases permanent and habitable for 
service and civilian personnel and their 
families. 

Both Army and Navy have been 
shifting and consolidating to meet re- 
duced peacetime budgets. The Army 
now handles mainland construction 
and the Navy directs work on the Aleu- 
tian chain. The Army is withdrawing 
from Amchitka, Attu, Shemya and 
Kiska; and with Kodiak on a caretaker 
basis, the Navy is reducing its instal- 
lation at Attu and withdrawing from 
Dutch Harbor. In general, the joint 
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program embraces repairs, construction 
of some port facilities, covers storage 
facilities, air facilities and housing of 
family type. 

Prime Navy contract at present, for 
$13.837,000, is held by Drake-Puget 
Sound Construction Co. of Seattle, for 
projects at Adak and Attu on a cost- 
plus-fixed-fee basis. The firm is a joint 
venture of Puget Sound Bridge & 
Dredging Co. of Seattle, and Johnson, 
Drake & Piper organization of Des 
Moines, lowa. 

Army construction calls for major con- 
struction at Whittier, Fort Richardson. 
Ladd Field and Mile 26 (southeast of 
Fairbanks). Prime contractor is Birch- 
Johnson-Lytle Construction Co., Seattle. 
with about $58,000,000 in present cost- 
plus-fixed-fee assignments, and archi- 
tect-engineer services for design of all 
facilities are performed by Fay, Spof- 
ford & Thorndike of Boston on a con- 
tract for about $2,000,000. 
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TACOMA BRIDGE INSURANCE 


Because of the enormous size of the 
policy and the risk involved, between 50 
and 100 


pected to divide insurance on the new 


insurance companies are ex- 
Tacoma Narrows suspension bridge. Con- 
struction bids are due Oct. 15. 

The Washington State Toll Bridge Au- 
thority has named three brokers to ar- 
range for the insurance, estimated to 
total between $9,000,000 and $10,- 
200,000. The exact necessary 


will not be known until the opening of 


amount 


construction bids. 

George W. Farnsworth of Seattle, one 
of the brokers, declared that a majority 
of the insurance companies of the world 
will be necessary to write the policies. 
He pointed out that bridges as a class 
are considered hazardous 

Insurance on bridges usually is taken 
but the 
Narrows bridge will be insured as soon 


out on completion of a span 


as construction begins, to reassure pro- 
spective bond buyers. 


Navy armory program 
totals $40,000,000 


4 $40,000,000 calling for 
the construction of 310 Naval armories 


program 


scattered throughout the United States 
for the training of reserves is now un- 
derway. The work calls for the altera- 
tion of existing naval facilities for about 
130 of the armories and new construc: 
tion for the remaining 180 

The program is part of a plan to train 
750.000 officers 
Although the Navy has been 


handicapped by the shortage of 


a total naval reserve of 
and men. 
labor 
and materials. the award of construc- 
tion contracts is now nearing the half- 
way point in the number of contracts 
let. To date 80 competitive lump-sum 
contracts have been awarded for quon- 
set hut projects, or for about 45 percent 
of the 180 new buildings contemplated. 
About 60 of 


also been awarded. 


the conversion jobs have 

The typical new armory or training 
center will consist of three quonset huts 
set parallel and connected across the 
front by a conventional rectangular 
structure for offices. In the other space 
machine shops. carpenter shops, class 
work will be 
Fach center 
cilities fer th 


three naval reserve divisions. 


rooms and other areas 


ava'lahle, will contain fa- 


training of from one to 


Work is also proceeding at 120 moor- 
ing sites where reserves are making use 
of naval aircraft in connection with the 
training activities. 

Construction is being supervised by 
the Bureau of Yards and Docks. 
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Lack of chlorine shuts 
Los Angeles beaches 


State re-imposes ban when chlo- 
rination stops at Hyperion—W. Va. 
pushes abatement work 








\ shortage of California chlorine 


stocks due to overtaxed hvdroelectrit 


power supply resulted two weeks ago 


in a cessation of chlorination at the 
Hyperion sewage disposal plant in Los 
Angeles county and caused re-enforce- 


ment of a recently-lifted quarantine on 


nearby beaches. 
The California Board of Public 
Health, which recently released some 


4a miles of a 12-mile strip of beach 
from quarantine when chlorination of 
sewage at the Hyperion outfall proved 
pollution 


August 14. vol. p. 225). re- 


successful in decreasing 
(ENR, 
imposed its ban. 

\{ two-thirds cut in 
supplied to Dow Chemical Co. at Pitts- 
burg, Calif., by the Pacific Gas & Elec- 
caused a corresponding cut in 


“dump” power 


tric Co., 
output of the company, principal sup- 
plier of chlorine for California and 
neighboring Southwest states. 
Subnormal rainfall in the state. com- 
hined with an unprecedented demand 
for industrial and agricultural 
PG&E to cut energy 


to Dow and two other chemical com- 


power, 
forced furnished 
panies under a special surplus power 
contract. PG&E officials said that the 
threat to 


was expected to he 


chemical companies 


short-lived. 


pow eT 
since 
normal 


the company is expecting a 


drop-off in the demand for agricultural 
water. Additionally. an extensive con- 


struction program, now under way, is 


expected to provide against future 


shortages. 
West Virginia pushes work 


West 
that work Is 
throughout the state. with both munici- 


week 


rapidly 


Virginia reported last 


going ahead 
making big ad- 
from the State 
indicated that do- 
plants are 


palities and industry 
vances, The 


Health 


mestic 


report 
Department 
pollution treatment 
now under construction in six cities: 
while on the drafting beard or in ad- 
vance planning stages are plans for 
thirteen plants. 

K. S. Watson. engineer of the West 
Virginia State Water Commission. also 
reported that private industrial firms 
building new plants covering treatment 
include: E. Ll. du Pont de 
Parkersburg: American 
Cyanamid Co., Willow Island: Wheel- 
ing Machine Products. Elm Grove; 
Virginian Woolen Co... Middleway; 
Southern Maid Dairy. Union; and Mo- 


Power Co.. Willow Island. 


facilities 
Nemours. at 


nongahela 
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Large Movable Forms—These movable forms, largest of the type ever 
used in the Pacific Northwest have been assembled on the Bureau of 
Reclamation's Columbia Basin Project in eastern Washington to speed 


building of a 25-ft. siphon to carry irrigation water. 


Costing $57,000, the 


device operates by using two telescoping inside forms and an outside 


clamp. Concrete 


when concrete has hardened. 


is poured between 
strengthened with reinforcing steel hoops. 
Large quantities of castor oil, mixed with 


inside and outside forms and 
Forms are withdrawn and reused 


kerosene, are applied to prevent concrete from adhering to steel forms. 
Apparatus is owned by Winston Brothers and Utah Construction Co. who 


hold a $4,000,000 ''West Canal" contract on which the forms are employed. 
a 


43 enter designs 
for Jefferson memorial 


Only 43 entries in a national competi- 
tion for $125.000 in prizes for a design 
of the proposed Jefferson National Me- 
morial at St. Louis, Mo., were received 
prior to closing time the night of Sept. 
2. Julian C. Spotts, 
tendent, said last week. 

More than 200 architects and engi- 
neers had their 
submitting designs. Spotts said, adding 


memorial superin- 


signified intention of 


that it is possible that other entries may 


SCENIC ROAD AROUND VOLCANO 


A scenic road soon will be completed 
around the crater of the world's largest 
10,000-ft. high Ha- 


leakala on the island of Maui, Hawaii. 


dormant volcano, 

Construction of the final segment of 
the 21-mile summit loop will be under 
Robert M. Belt, Hawaii 
superintendent of public works said. The 


way by Nov. | 


scenic road will be completed with prison 
labor, in accordance with the directive 


of the 1947 territorial legislature. 


Territorial Governor Ingram M. Stain- 


back also favors construction of a road 
to the summit of Mauna Lau, 13,675-ft. 
active volcano on the adjoining island 
of Hawaii. The 
appropriated no funds for the Mauna 


legislature, however, 


Lau project. 
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still come through, since they would |. 
eligible if postmarked before the dead 
line. 

The proposed $39.000,000 memorial 
commemorating the Louisiana’ Pur- 
chase, would be located on a river bank 
area already cleared of buildings bx 
tween the Fads and the Douglas Ma 
Arthur bridges. 


he selected for the final stage of the 


Five of the entries wil 


contest, and authors of the five design: 
will be requested to submit more de 
tailed plans. For winning the initial 
step. each author will receive $10.00 
The final winner will receive $40.000, 
and will be 
partment of the Interior for selection 


recommended to the De 


to execute his plan for the memorial 
Judging of the entries by a committee 
about 


architects will begin 


mid-September. Mr. Spotts said. 


of seven 


— — 


Engineers start work 
on Whitney Dam project 


Construction work on the $31.000.000 
Whitney Dam on the Brazos River, Tex., 
was started recently. 

Located about 38 miles northwest of 
Waco and about 19 miles southwest of 
Hillsboro, the include a 
reservoir covering more than 2.000.000 
acres. and a dam and embankment 
14.450 ft. long. The concrete spillway 
will be 824 ft. long and a power house 
of 60.000 kw. is planned. 


project will 
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HIGHLIGHTS OF MUNICIPAL DEVELOPMENTS 


el 


Urge establishment of engineering division for Baltimore— 
Omaha bridge to be toll-free this month—Street repair projects 
under consideration—sewer bids exceed available funds 


In view of a city construction program now totalling more than $38,000,000, 
Mayor Thomas D’Alesandro of Baltimore, Md.. last week urged the formation 
of an engineering and architectural division within the city government in 
order to save “considerable sums” on engineering and architectural fees. 


Mr. D’Alesandro pointed out to the 
city’s Board of Estimate that voters 
have now approved some $38.000.000 
worth of bonds for public improvements 

including $20.000,000 for school con- 
struction—and declared that the money 
now available would make it possible 
to hire engineers and architects for 
periods of several years. 

Agreeing that it would be feasible 
to assemble staffs for “normal-sized” 
jobs. Nathan L. Smith, director of pub- 
lic works, declared that in jobs of un- 
usual size it is much better for the city 
to engage outside help. He also pointed 
out that the 25 or 30 men who would 
be needed for such a division are not 
available, since private industry wage 
scales are higher than those paid by the 
city at present. 

Subsequently, however, the estimate 
board approved wage boosts for a num- 
ber of city engineering employees, in- 
volving salary increases ranging up to 
$2,000. Under the new scale, an asso- 
ciate engineer was raised from $4.715 to 
$6,700; a junior associate, from $3.970 
to $5.200; senior civil engineers from 
$3,400 to $4.800; survey inspectors and 
chief of survey party. from wages of 
$2,640 and $3.080 to $3.800: and engi- 
neering aids from a range of $1,610 to 
$1.690 to a new range of from $2,500 
and $3,000 annually. 


Bridge folls off 


After 59 years of existence as a toll 
bridge, the Ak-Sar-Ben Bridge across 
the Missouri River between Omaha, 
Neb., and Council Bluffs, Iowa, will be- 
come a free bridge Sept. 25. 

Freeing of the bridge—which will 
make it the first free bridge between 
the two states and has already increased 
property valuations on adjoining land 
is the result of eight years of effort by 
\k-Sar-Ben, a unique statewide public 
improvement association, which pur- 
chased the structure from the Omaha 
and Council Bluffs Street Railway Co. 
in 1938 with the express purpose of 
making the bridge free. 

The last payment of the $2.350,000 
indebtedness on the structure was made 
by the association last week, and shortly 
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after ceremonies on Sept. 2 


5. the bridge 
will be turned over to Nebraska and 
lowa highway department officials for 


maintenance. 


Street, traffic problems 


Still facing the problems of conges- 
tion and the need for repairing heavilv- 
travelled city streets, city officials last 
week wrestled with proposed solutions 

At Boston. Mass., the city awarded a 
$107,000 contract to Charles A. Maguire 
Associates. Providence, R. L, consulting 
engineers, for a traffic survey of condi- 
tions within the metropolitan area. At 
Baltimore, Md.. a civic group sharply 
criticized the slowness of street repair 
work, 

The St. Louis, Mo., City 
Commission approved a plan for con 
struction of a $6.366,000 superhighway 


Planning 


along Third Street. as an elevated road- 
way to carry four lanes of traffic. At 
Detroit. Mich., the City Plan Commis- 
sion made formal reports expressing 


its preference for depressed highways 
over limited-access parkways because 
of greater access and fluidity to meet 
city traffic needs; and at Wilmington, 
Del.. street department directors tenta 
trafhe 
regulation changes that would create 


tively approved parking and 


express streets, and one-way streets. 


Airport disapproved 


The Minneapolis. Minn 
I 
Commission last week had issued a re- 


Planning 


port favoring the abandonment of the 
Wold-Chamberlain south 
Minneapolis. for a new rural airport 
to be located to the north of the Twin- 
City area in Anoka County. 
Charleston, S. { 


airport, in 


meanwhile, com- 
pleted plans for a $350,000 administra 
tion building at its municipal airport, 
to house five major airlines, field ad 
offices. Weather 


ofhees. and other facilities. 


ministrative Bureau 


Sewer cost too high 


Omaha. Neb.. city officials said last 
week they will probably abandon for a 
time plans to construct a_ trunk-line 
sewer in South Omaha. near the city’s 
famous stockyards, after bids received 
for the work proved to be higher than 
the entire amount of a bond issue sub 
scribed for the project 

Low bid was $2.403.453. while the 
hond issues was for $2,090,000. Con- 
tractors said that heavy sand in the 
area would cause increased expenses. 


Triple-Decker—To accommodate the intersection of Routes 13 and 460 and 
the double-track main line of the Norfolk and Western R. R., the Virginia 
Department of Highways is now building a triple-deck traffic interchange near 


Norfolk. 


Eliminating a serious bottleneck, the structure will carry Route 13 


on the top level; the railroad and a connecting road on the center level, and 
Route 460 at the bottom. The E.W. Grannis Co., and Lewis and Bowman Co., 
Fayetteville, N. C., are contractors on the $955,522 structure, under super- 
vision of E. D. Hubbard, resident and engineer. 
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Other materials still critical are: gyp- 
sum products, plumbing fixtures, ply- 
wood, millwork, nails, iron and _ steel 
pipe fittings. hardwood flooring. and 
sheet metal products. 

The price of building materials also 
continues high, Mr. Riley told the com- 
mittee. He said that the Department 
of Labor’s Building Materials Index. 
which takes into account the cost of 
over 100 materials. as of July this year 
stood at 176.5. This figure. which is 
the latest available. compares with the 
base figure of 100 for 1926. The Index 
pertains only to wholesale price quo- 
tations. Lumber remains especially high 
priced. 


No big cost drop expected 


It was the general opinion of the con- 
ference that the cost of housing con- 
struction is going to be reduced grad- 
ually and not drastically in the next few 
vears., The lowering of costs will come 
rather than 
from one major factor, it was pointed 


through several actions, 


out. 

One of the factors that is expected to 
reduce costs is improvement of building 
codes and the adoption of entirely new 
codes by some municipalities. 

George N. Thompson, assistant chief 
of the new Division of Building Tech- 
nology at the National Bureau of Stand- 
ards, revealed that of U.S. cities of over 
2,500 population, only 2.000 have regu- 
lations that could be classed as building 
codes. 

A survey in 1940 showed that only 17 
states have enabling legislation clearly 
permitting municipalities to adopt new 
codes by reference, that is, without the 
need of going to the great expense of 
printing the building codes referred to, 
J. Marshall Mayes. of the Construction 
Practices Division. Department of Com- 
merce, told the committee. 


New materials create problem 


The slowness with which cities can 
accept the use of new materials was 
also seen as a major factor delaying 
housing work. Mr. Thompson, who has 
played an important part in making a 
pilot study of codes, including a study 
of a sample of 100 codes, summarized 
this problem as follows: “The problem 
of dealing with new types of construc- 
tion and new materials has not been ne- 
glected. I think our findings indicate 
that about 80 percent of this sample 
contained some specific provision for 
dealing with new types of construction. 
The difficulty comes in how the building 
official exercises the discretion that is 
conferred on him by the code. 
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Congress group opens housing probe 


(Continued from page 69) 


“The first thing he runs up against in 
exercising that discretion is that there 
isn’t any standard method of testing 
that material, in a number of instances. 
So one fundamental thing that needs to 
be done is to develop standard methods 
of testing, particularly for prefabricated 
types of construction.” 

When queried about the long-range 
need for housing, Administrator Foley 
said that the National Housing Agency 
in 1944 found the need totaled 1.260.000 
housing units yearly for 10 years. The 
same year a senate subcommittee, after 
an extensive investigation, placed the 
need at 1,500,000 units yearly. Although 
no detailed study had been made to 
bring an estimate of the total need up 
to date, Administrator Foley believes 
that the demand today is as great as in 
1944. 

The Bureau of the Census is soon 
to complete a sample survey of the 
housing demand conducted in April of 
this year, which will provide up to date 
figures. 


Housing construction for the year 
1947 — somewhat unexpectedly 
will approach the huge totals of the 
boom years of 1922-°28. it appeared 
last week as starts for September 
continued a three-months-old contra- 
seasonal upswing. 

A combination of circumstances 
most important being continued high 
demand, general availability of ma- 
terials, plentiful mortgage money 
and abolition of federal controls 
has kept the indicator of housing 
starts moving upward until informed 
Washington opinion now estimates 
that total units completed will reach 
or top the 800.000 mark. 

The nation’s 
housing production years were from 
1922 to 1928, when the construction 
industry turned out more than 800,- 
000 units a year, reaching a top of 
more than 900.000 in 1925. 

The incipient boom appeared in 
June of this year, when 77,200 starts 
and 63.000 completions were re- 


recorded 


biggest 















ported by the government’s Bureau 
of Labor Statistics. In July. the fig- 
ure rose to 80.000 starts and 65,000 
completions; in August to 83,000 
starts and 70.300 completions, and 
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Few amusement projec?s 
ok'd by U. S. agencies 


Few projects calling for the const 
tion of facilities for amusement 
poses are being approved by the o/ 
of Housing Expediter Frank R. Creed 
who now is in charge of the few 
maining controls on construction. 
tween July 1 and early September o: 
318 amusement projects to cost less t! 
$9.000,000 have been approved. 

In accordance with the rent cont 
law passed during the last session 
Congress most controls on building d 
appeared July 1 (EVR June 26, vol. 
987). However, this bill left in pla 
restrictions on the construction of the 
ters, racetracks and other amusen 
projects. 

In the two months since July 1 abo 
800 projects have been rejected wit 
the aim of saving the necessary mate: 
als for housing and other work consi 
ered more desirable at this time. Duri: 
recent weeks an increasing number 
theaters have been approved, but durin, 
the last week of August denials of al! 
types totaled 66 jobs. 

































the September starts will probably 
total over 74,000. 

This trend is completely contra- 
seasonal. and. more importantly, is 
contrary to the predictions of some 
governmental pessimists who had 
been predicting a sharp drop at the 
end of August, because of lack of 
building materials. 

The material supply situation, ac- 
curately forecast by this journal 
seven months ago (ENR Feb. 20, 
vol. p. 298) is generally good. except- 
ing for some spot shortages (such 
as nails in the east). 

One reason for the easing in sup- 
plies is that non-residential building 
is rather lower than expected. Wash- 
ington experts now expect housing 
to total more than $4,500.000.000. 
but non-residential construction es- 
timates have been scaled down some- 
what, to hold the over-all construc: 
tion value estimates at about $12.- 
200.000.000. 

There is little indication as yet 
of any decided shift into rental hous- 
ing. Most of the gains seem to be 
recorded in suburban and_ small- 
town areas, suggesting single-family 
owner-occupancy. 
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Urge further rise in apprentice ranks 


During the year Aug. 1, 1946, to Aug. 1, 1947, the number of apprentice 
workers being trained for the construction industry under registered programs 
in cooperation with the Department of Labor increased nearly four fold 


from 26,000 to 103,643 
tice training division said last week. 
Addressing the Washington. D. C. 
Building Congress, he said that this 
was far from enough and that a great 
increase in the number of men being 
must be an important factor 
in bringing down construction costs. 
“About 52.000 employers. now par- 
ticipating in the program, but this 
number should be increased to 190.000 
contractors,” Mr. said. “For 
example, only about one-half of the ap- 
yrentice painters needed are now being 


trained 


Patterson 


trained.” 

The 103,643 apprentices taking part 
in the program as of Aug. 1 are listed 
as_ follows: Trowel 13.574: 
woodworking, 37,244; painting trades, 
8.610; pipe trades, 15,582: electrical. 


trades. 


W. F. Patterson. director of the department's appren- 


8.297: and mis- 


15.787: 


cellaneous, 


metal. 
1.549, 
To expand the apprentice plan and 
to provide maximum aid to the con- 
struction industry, Mr. Patterson out- 
lined seven major steps that should be 
taken to procure tacts on the construc- 
tion industry 


sheet 


as a whole as on each of 
the individual this work. 
local construction groups should play 
an important 


trades. In 


part, he said. 

The steps should be as follows: 

(1) Caleulation of the number of 
skilled men in the deter- 
mination of the average or median age 
of the skilled workers of 
(3) evaluation of the rate of 
attrition of skilled workers to the indus- 


trades: (2) 


each trade; 


loss or 


Hangars—Two new airline hangars—one (top) at Seattle, and the other at 
Chicago, show newest approaches to the problem of providing clear floor 


space over large areas. 


The Seattle hangar, built by The Austin Co. for 


Northwest Airlines, utilizes nine cantilever-type trusses to give the building 
an almost completely unobstructed floor (only two columns are used) 110 ft. 


deep by 226 #t. wide. 


The cantilevered arms are connected to 50 ft. anchor 


arms along three jack trusses. The Chicago hangar, also an Austin Co. job, 
is 120 ft. deep, 65 ft. high and 275 ft. wide, to accommodate planes of United 
Air Lines. The roof structure, of jack-truss type, was fabricated on the ground 


and hoisted into place. 
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try; (4) determination of the number 


of apprentices in training or entering 


training: (5) an estimate of the volume 
of construction anticipated over a pe 
riod of vears: (6) conversion of the 
estimate into the numbet 


of skilled workers needed. and (7) the 


construction 


determination of the number of appren- 
needed to fill the ranks of each 


tices 


trade. 


“Engineered House" seen 
solving cost problems 


Principles for reducing the cost of 
houses have been developed as a result 
of the 
vram. according to the 
Dealers’ 


Producers’ 


industry-engineered homes pro- 
National Retail 
\ssociation and. the 


sponsors ot 


Lumbet 
Council. initial 
the project. 

The program is directed toward mak- 
ing available to small-scale builders the 
most efficient construction methods 
while permitting use of materials and 
plans coordinated to produce a substan- 
tial reduction of fitting 


cutting. and 


waste. 

Basic principles evolved to date, sug- 
gested as being applicable to any small 
home design, include: 

(1) Modular design, coordinating ma- 
terials using a 4-in. multiple; (2) adop- 
tion of a 4-ft. multiple for 
lengths, widths and heights of rooms or 
interiors: (3) use of 16-ft. 
(based on maxi- 
mum span of 2 x 10 in. joists); (4) ap 
plication of finished floor and ceiling 
materials where feasible. before erection 
of interior partitions: 


planning 


unsupported 
span w here possible 


(5) use of precut, 
preassembled materials (particularly in 
closet and storage walls. partitions and 
roof trusses); (6) use of a plumbing 
wall, or shortest plumbing and heating 
lines for proper functioning; (7) use of 
subject to easy 
change of appearance through posifion- 
ing on the lot. minor additions and deco- 
rative treatment. 


basic home designs 


Two plans developed 


To illustrate the application of these 
principles, two house plans have been 
developed. One is L-shaped and made 
up of two 16 x 24 ft. units set perpen- 
dicular, providing kitchen, bathroom. 
living-dining room, two bedrooms and 
six closets in an area of 768 sq ft.. with 
studs and rafters spaced at 24 in. and 
floor joists at 16 in. The second plan 


calls for a two-story structure, com 


posed of a 16 x 28 ft. unit placed on top 
of a similar unit, and is said to be the 
most economical type for the floor space 
provided. Rafter and ceiling joists are 
24 in.. center-to-center, studs and floor 
joists 16 in. 


(Vol. p. 375) 75 
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ENGINEERING SCHOOL NEWS 


Comparative study of radiant and convector heating at Georgia 
Tech—Institute of numerical analysis at UCLA—Smaller building 
construction course at University of Tennessee 


A comparative study of the difference 
between radiant- and convector-heating 
systems in a multi-story ‘uilding will be 
undertaken this fall by Georgia School 
of Technology upon completion of its 
8-story student apartment building. H- 
shape in plan. the structure is of rein- 
forced concrete and brick and contains 
about 63,000 sq. ft. of floor space. One 
wing will be heated with conventional 
type convectors, while the other will 
be radiant-heated, using wrouc'it-iren 
pipe placed at the center of the 5-in. 
thick concrete floor slabs. A solid 12-in. 
hollow-tile bulkhead in the center of the 
H separates the wings. All floors are 
identical and the 8 floors are tied in 
with the same risers. This allows for 
tests of the entire building, or for any 
tier of identical apartments. but not for 
individual floors or individual apart- 
ments. 

Hot water is provided by means of 
two converters, one for each type of 
heating system, on the school’s central 
steam supply lines. The converter for 
the radiant-heating system is set at 120 
deg. to 140 deg. F, and the converte 
for the convector heating lines at 180 
deg. to 200 deg. F. Both converters are 
5.000 gal. per hr. and steam pressure 
is 25 lb. Separate outdoor anticipating- 
tvpe thermostatic arrangements are 
used to control each system 

Construction of the building and in- 
stallation of the heating coils illustrate 
the need of coordination between de- 
sign of reinforcing steel and coil design 
It was necessary to thread the heating 
coils through the reinforcing bars, whic] 
resulted in excessive labor costs. Shop 
fabricated coils had to be cut. threaded 


through the bent reinforcing bars and 


} 


then rewelds 
Engineers recommend that on future 
jobs steel design should call for two 
lavers of reinforcing wit: no bent bar- 
; 


to allow almost complete shop fabrica 


tion of the heating coils. The method of 


construction would be to lav one laver 
of steel, then the eating coils and a 


top laver of steel. 


Tests on the svstem will be conduc ted 


under the direction of H. W. Mason. 


‘ 


professor of mechanical 


and W. A. 


Hinton. associate professor 


of mechanical engineering. In testing. 


heat quantities will be obtained for 


each half of the building by measuring 


70 Vo p. 376 


engineering. 


from the converters. 


Equal conditions of comfort will be 


the condensate 


established for each section. 

The building was designed by Stevens 
& Wilkinson, Atlanta architects and 
engineers, and is being erected by the 
J. A. Jones Construction Co. Plumbing 
and heating contractor is O’Pry Heating 
& Plumbing Co., Atlanta. and the radi- 
ant heating pipe coils were shop- 
fabricated by Williams Brothers Corp., 
Chamblee, Ga. 


An Institute of Numerical Analysis 
is to be established at the University of 
California in Los Angeles to do research 
in applied mathematics and provide a 
high-speed computing service for the 
West, according to an announcement by 
Clarence A. Dykstra, university provost, 
and Edward U. Condon. director of the 
National Bureau of Standards, Wash- 
ington, D. C. 

Temporary quarters for the institute 
will be set up by Nov. 1. and a perma- 
nent space will be provided in the new 
engineering building being constructed 
on the campus. 

The institute will be a unit of the 
National Applied Mathematics Labora- 
tories now being organized at the Bu- 
























Heating Experiments—Radiant-heating installation in one wing of on 
apartment building at Georgia Tech., Atlanta, Ga. Convector will be used 


in the other wing of the building. 
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reau of Standards. It will hav. 

basic functions: (1) research and © ,); a 
ing in applied mathematics with 

ticular emphasis on the efficient e 

tation and development of high-- « — 
electronic computing machines, an: 


the provision of an expert comp r 
service for groups located in the \) e. who 
to assist in the formulation and ana . <j. was 
of dificult problems in applied m. }y nns 
matics. lied 
,ds 
The University of Tennessee, w. ic! Uni 
already offers a course of traininy j; tran 
heavy construction, this fall will a ind 
course in the building of homes, {.+1 n 
buildings, stores, garages, small in 
trial buildings. and structural repsir. J 
12 
Fifteen new instructors in the <\af oe 
of University of California Engineering a 
Extension in the Los Angeles area bring al 
the total of extension instructors to > 198 
Newcomers are: Lloyd Polentz. Rober . 
K. Strugess. Morris Asimow. Peter \ We 
Boukidis, F. A. Wright. M. Neustadt 
D. Rosenthal, Thomas T. Taylor, i 
Bromberg. John W. Mathewson, Mit - 
chell Gilbert, Joseph A. Burgard, Le-te die 
Morris, Thomas D. MacGregor. ani : 
Laurence G. Borgeson. | 
ye. 
The Canadian Army is maintaining - 
the former A-6 Canadian Engine: . 
Training Center at Chilliwack, B. | “ 
as the newly established Royal Can 
adian School of Military Engineering 1 
It is on a 700-acre tract at the junctio 
of the Vedder and Chilliwack rivers in 
the Fraser Valley. Training rights hav * 
been obtained from the province in 30\ ms 
sq. mi. of the Chilliwack River valley Tr 
sl 
ol 
t} 
( 
( 
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Thomas Bower, 55, a civil engineer 
who served as an UNRRA official and 
was at one time director of general 
finance for the Persian 
lied Sept. 3 at Columbus, Ohio. He 


government, 


was a 1916 graduate of Ohio State 
University. in civil engineering. and 
traveled extensively in India, China 


ind Japan, as well as many countries 
n the Near East. 


John S. 
engineer of Dallas. 


Barlow, 65. a consulting 
Texas. died there 
recently. One of the engineers on the 
levelopment of the Naval Air Station 
at Corpus Christi, Texas, he was from 
1935 to 1940 an engineer for the Fed- 


eral Works Ageney and the Public 
Works Administration. 


Thomas H. Kilner, 79. a general 
contractor in Toronto, Ont. since 1908, 
died Sept. 3. 


Louis Y. Dawson, 77. for almost 50 
chief South 
Carolina Power Co.. and founder and 


years engineer for the 
former president of the Dawson Engi- 
neering Co.. died at Charleston. S. C., 
Sept. 8. He had retired from the serv- 
ice of the power company in 1946. 


Henry G. Bradlee, 76. former vice 
president of Stone & Webster, Inc.. 
lied at Brookline. Mass.. Sept. 3. A 
graduate of Massachusetts Institute of 
lechnology. he joined the Boston engi- 
eering firm in 1891. 


Richard W. Chapman, 40. a con- 
sulting engineer for Hardy & Son 
of New York, died Sept. 9 at Yonkers, 
NX. Y. A graduate of Dartmouth Col- 
lege, he served as an engineer with 
the International Paper Co. 
oining the New York firm in 


before 
1937. 
George E. Wilson, 73, president of 
the Clinton Bridge & Iron Works. the 
General Engineering company, and 
George E. Wilson, Jr. Company of 
Clinton, Iowa. died recently. 
Thompson F. Taylor, 48. deputy 
ounty engineer of Champaign County, 
Jhio, for the last several years. died 
recently at Urbana, Ohio. He was a 
craduate of Ohio State University in 
ivil engineering. 


Morton Milne Gibson, a civil engi- 
eering Univer- 
ty. and for the last ten years engaged 
1 highway work for the Ontario De- 
artment of Highways, died Sept. 9. 


graduate of Toronto 
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Harry L. Parker, 71, 


gineer and former 


retired civil en 
Buncombe County, 
N. C.. commissioner of public works. 
died at Asheville. N.C Sept. 9. \ 
native of Hillsboro. Ohio. he was long 
concerned with the development of 
Asheville, and for a time served with 
the city’s engineering department on 
expansion of the water system. 


> 


Business men discuss 
urban planning problems 


series af panel discus 


sions attended by 
officials, 
heard and took part in 


In a two-day 
many engineering 
week 


discussions 


LU. S. businessmen last 


seeking to focus attention of the busi 


ness community on urban” planning 
problems, including relief of trafhe con 
gestion, slum clearance and other engi- 
neering matters. 

The meetings were sponsored by the 
U.S. Chamber of Commerce. and held 
in the chamber’s headquarters at Wash- 
ington, D.C. 
devoted to 
discussions of city planning in relation 


First-day sessions were 


to community development, and in 
cluded detailed reports on the functions 
and effects of organized city planning 


commissions. zoning ordinances, and 


matters. 


similar 








MAJOR MEETINGS 


Otlicials 





Building Conference of 


America, Ine., joint annual t 
ng with Building Officials Fou 
dation, Deshler-Wallick Hote 
Columbus, Ohio, Sept. 22-2 











American Association of State 
Highway Officials, rd innual 
meeting Waldorf-Astoria Hotel 
New York City, Sept. 22-26 

















Associated General Contractors of 
America, Inec., fa meetit 
Savery Hotel, De Moine lowa 
Sept. 28-Oct 


The Producers’ Couneil, innual 
meeting, Hotel Commoeodor New 
EOre, Nu ¥5,. Oct ; 


Institute of Traftie Engineers, 1t! 
annual meeting Hotel Fort 


it, Mi Oct. 1-4 





Shelby, Detre ‘ 
American Public Works Associa- 
tion annual Pub Works Con- 
gres Hotel Cie Washington, 


Jacksonville, Fla., O 

National Safety Council, innual 
convention Stevens Hote Chi- 
ag Ill., Oct. 6-10 





American Society of Civil Engi- 
neers, ta meeting Roosevelt 
Hotel. Jacksonville, Fla., Oct 


Li. 


National Metal Congress and Ex- 
position, Palmer House, Chicago 
Ill Oct 18-19 









American Welding Society, annual 
meeting, Sherman Hotel, Ch iz O, 


Ill., Oct. 20-24 










Engineers’ Council for Professional 
Development, 1L5t annual meet- 
ing, Mount Royal Hotel, Mont- 
eal, Canada, Oct. 24-25 


National Council of State Board of 
Engineering Examiners, 26th an- 
nual meeting, Hotel Pe é 
New York, N. Y., Oct 
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$ 
Millions 
per 


As Reported this week to... 
Engineering News-Record 


CONTRACT VOLUME 


Continental t s. Only 
(Thousands of Dollars 


Week of 


Cumulative 


Sept. 18 1947 1946 
1947 (38 wks) (38 wks) 
Federa $ SS 48 
State & Mu 
il | b S44 s } +f 
Private $5.80 ; x $70). 188 


t S. Total $90,627 $3,971,219 $3,974,823 


WHERE CONSTRUCTION ACTIVITY 
ORIGINATED THIS WEEK 


Dollar Volume (Thousands 
Cumulative 








This 1947 1946 
rype of Work Week (38 wks) (38 wks) 

Waterw h £48 eR ve $74,7 - 

Bridge . + 1.466 

Highw 12,769 t>,N1 89 5 
» ’ \ 

Buildings, Pub ‘ is 8.47 
Industria ; g 404 
Comme & S44 

i f 79 x R34 
NOTH Mi 
I Waterw i ind va 
ndustr a 2 1 
NEW PRODUCTIVE CAPITAL 
Cumulative —_ 
1947 1946 
(38 wks) (38 wks) 

NON-FREDERAL $1.6 6 $1,167,164 
Corporate Secur :.742 $8 638 
State and Mur SOS 06 Yo ,elb 
Fed Aid His ‘7711 225.000 

FEDERAL s1s ’ 714,69 

Total Capital S2.169. 845 82, 881.859 

ENR INDEX NUMBERS 
Index Base = 100 19ts 1926 

Construction Cost. .s $17.8 00.84 

Building Cost s cS 71.40 

Volume 4 1 a4 
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Make the Most of It! 


THE MANNER in which public support is activated 
in matters that are highly technical, such as stream 
pollution, calls for considerable skill. Obviously, 
any appeal to the layman through the written word 
must be couched in much more dramatic form and 
content than that found in a professional paper. 
Herein lies the danger that a “popular” presenta- 
tion, designed to arouse an emotional response, 
may not fit the standards of precision by which 
the professional worker abides. Quite naturally, 
therefore, waterworks men have registered strong 
protests to an article in the current issue of the 
Woman’s Home Companion titled “Foul—but you 
drink it!”’, as reported in our news pages last week 
(see Sept. 11, vol. p. 361). The title, the illus- 
trative material and some of the statements take 
liberties with the precise facts of the case. But 
we question the possibility that this will destroy 
public confidence in the water supply profession 
and the works under its jurisdiction. On the con- 
trary, we can now expect the lay public to be a lot 
more interested in water supply, and in a receptive 
mood to push the very reforms that the professional 
groups are working so hard to achieve. In fact, 
here is a rich opportunity for the American Water 
Works Association to tie in and emphasize its 
public-relations program by capitalizing on the 
wave of interest in water purity. There is a big 
story to tell, and what is more, a big audience has 
been made ready to hear it. 


Better Pay for Highway Engineers 


HIGHWAY BUILDING has been handicapped all sea- 
son by a lack of engineers, due primarily to the 
fact that state highway departments with salary 
scales fixed by law have been unable to compete 
with private industry where compensation can be 
adjusted upward without long delays. The effect 
of this, coupled with the curtailment of new work 
due to greatly increased construction costs, is seri- 
ous and calls for drastic action if highway building 
is to be kept from lagging farther and farther 
behind current needs. These needs, according to 


78 (Vol. p. 378) 
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Charles M. Upham, director of the American R: 
Builders Association, call for $2 billion in x 
construction in 1948 and 1949. If engineers a 
to be obtained for such a program, the pay ra‘ 
in state highway departments must be stepped 
considerably. To do this calls for an active ca: 
paign on the part of state and local engineer 
organizations. Unless the heads of state highw. 
departments are strongly supported in their 
quests for higher pay for their men, little will | 
accomplished. It takes numbers to impress legi-. 
lators. 


Boom in Research 


A HIGHLY SIGNIFICANT characteristic of the times 
is the unparalleled popularity of research. Indu-- 
try builds palaces to house it. An economy-minded 
Congress feels its heart softening and its purse 
strings loosening whenever the word is mentioned. 
Colleges and universities find state legislatures 
and private philanthropists swayed more easily |}, 
appeals for research than for any other activity. 
The result is a boom in research, such as the world 
has never seen. 

To those who have long understood the funda- 
mental importance of research and worked for it: 
recognition, this development is highly gratifying. 
Yet it presents a number of sobering problems. 
For example, booms are historically associated 
with busts. There might be a reaction from the 
present popularity of research if war fears should 
dissolve, if tax laws should be changed to make 
research investments more painful, if government 
and business set too high a store in miracles that 
happen too slowly or not at all. There is a little 
too much exuberant lip service and ballyhoo con- 
nected with the current support for research for 
comfort. 

Another problem posed by the great expansion 
in research relates io personnel. Research is a 
highly individualistic job, no matter how many of 
the trappings of big business it may don. Not onl) 
are men with specialist knowledge and skills re- 
quired, but they must possess personal honesty. 
integrity and moral courage in high degree. Merely 
putting in time tinkering with test tubes and the 
other paraphernalia of the laboratory is not 
enough. There must be a driving force of ideal- 
ism and service to mankind in the makeup of 
every research worker. To find enough workers 
of this kind to man large research organizations 
is not easy. Research on the scale that its present 
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popularity implies could fail because of a man- 
power shortage. 

A third problem is that of direction or adminis- 
tration. Here again it is a matter not only of 
knowledge, but of integrity and vision, and above 
all of leadership compounded of enthusiasm and 
discipline. Not only must the director of research 
have the vision to select those lines of investigation 
that offer the most promise and the greatest return, 
he must be able to impart enthusiasm to the work- 
ers and keep them on the main line of study with- 
out encroaching too much on their necessary free- 
dom of action. To secure such administrators in 
suficient numbers for the greatly expanded re- 
search programs now envisioned is not the least 
of the problems that are faced. 

Finally, research, which, originally was con- 
ceived principally with making new discoveries 
and fitting them to practical purposes has been 
broadened to include the accelerating of experi- 
ence so that we may know in a matter of a few 
years, instead of decades or generations, what 
may be expected of a new structure or a product. 
This new function places on the research worker 
an obligation to have practical knowledge of the 
world about him as well as expertness in the 
physical sciences. 

Perhaps our greatest assurance that research will 
discharge the new obligations it has assumed and 
had thrust upon it rests with the record made by 
long established research organizations, which 
have grown in stature and efficiency as the demands 
on them have multiplied. One of these is that of 
the Bureau of Reclamation in Denver. Born of the 
need of solving special problems incident to the 
design of Hoover Dam seventeen years ago, it has 
developed in skill and scope with each new task 
that expanding construction programs have im- 
posed. Largely concerned with applied research, 
it has not avoided basic research when the possi- 
bilities for significant results have beckoned. 

Coordinating learning and endeavor in physics, 
chemistry, geology, microscopy, petrography, fluid 
and solid mechanics and several other sciences, 
the Bureau of Reclamation has developed a staff 
that confidently expects to cope successfully with 
the larger and more numerous problems that are 
promised in the future. The record upon which 
this confidence is based will be presented in a 
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series of articles in this journal starting in this 
issue. The articles will hardly furnish incontro- 
vertible evidence that the problems created by the 
hoom in research are not serious and difficult, but 
they will reveal how one organization has been 
meeting their challenge successfully as they have 
grown to their present magnitude. 

If the boom does not bust, if this laboratory 
and others in and out of government continue to 
develop wise direction, knowledgeable and ideal- 
istic workers and a keen sense of economy and 
efficiency, research will attain that high pedestal 
upon which present popular enthusiasm assumes 
it already rests secure. 


An Easy Way Out 


LABOR LEADERS of the AFL are voicing their deter- 
mination to resist by court action any attempt of 
employers to seek aid in new National Labor 
Relations Board machinery set up under the Taft- 
Hartley Act. They could relieve their blood pres- 
sure and serve their members better if they would 
accept the objectives of the act in the spirit in which 
they were formulated. 

Nothing in the act violates or threatens the rights 
or prerogatives of labor. It seeks to stop jurisdic- 
tional strikes and secondary boycotts, which re- 
sponsible labor leaders themselves frequently in- 
veigh against. It gives employers the same rights as 
labor, but takes away none of labor’s rights, either 
to strike or to bargain collectively, which only the 
unprincipled could object to. It requires union 
responsibility in handling and reporting funds and 
in honoring contracts, which the best of labor lead- 
ership has always endorsed. Only in the matter 
of the ban on the closed shop is there room for 
disagreement, and the abuses of this practice have 
been so great that the rank and file, if not the 
leaders, are glad to see it challenged. 

Instead of worrying about whether construction 
is inter-state business, and thus subject to federal 
control, or intra-state, and therefore free of it, 
labor leaders could save their unions trouble and 
expense by merely mending practices that they 


know to be wrong and unfair. The easy way to 
avoid becoming embroiled in NLRB machinery is 


to give that agency no cause for setting it in motion. 
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Strain gages buried in the concrete forming Shasta Dam will provide new information 


for better design and construction of similar structures. Activities of this kind are 


under the surveillance of the Bureau of Reclamation's engineering laboratories. 
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RESEARCH LABORATORIES OF THE RECLAMATION BUREAU—PART I 


Tools for Better Engineering 


Robert F. Blanks 


Chief, Engineering Laboratories 


Bureau of Reclamation, Denver, Colo, 


From the simple premise that no structure can be any better 
than the materials that go into it, there has developed what 
is probably the world’s greatest research organization in the 
field of civil engineering and construction. In existence only 
seventeen years, the engineering laboratories of the Bureau 
of Reclamation have a record of rich accomplishment. From 
these laboratories have come findings that have a profound 
influence on the improvement of engineering practice and 
the advancement of technical knowledge. 

Today, with iis establishment in new quarters, the recla- 
mation laboratories’ staff looks forward to an_ intensified 
program of research and service. It is opportune, therefore, 
to examine the organization and its objectives. With this in 
mind a series of articles will be presented describing how 
the skills of the engineer, technician and scientist in various 
fields of endeavor are correlated in the solution of design 
and construction problems. 

Prepared by members of the laboratories’ staff, in collabo- 
ration with Stephen H. Poe, engineering information officer 
of the USBR, and the editors of Engineering News-Record, 
this group of six articles provides a singular opportunity for 
the civil engineer to understand how his activities are influ- 
enced and may be improved with the aid of the physicist, 


geologist, petrographer and the chemist.—The Editors 


Wuy does the Bureau of Reclamation 
need laboratories? The bureau is not 
a research organization but primarily 
is engaged in planning, designing, 
building and operating large water- 
control, irrigation and power proj- 
ects, 

To answer the opening question, 
one must look backward a bit. There 
was a time when reclamation engi- 
neers depended solely on their expe- 
rience and judgment and on the old 
established tools and devices of engi- 
neering—the transit and level; the 
slide rule and handbook; the ball of 
earth rolled in the hand, how far a 
man in rubber boots would sink in 
the fresh concrete, or how the ham- 


mer rebounded when struck against 
hardened concrete. 

Today it would be foolhardy to em- 
bark on a major engineering project 
without taking advantage of the many 
scientific aids that are available for 
developing and testing new materials 
and methods as well as improving 
past practices. This is the reason why 
the reclamation engineers find it ne- 
cessary to maintain laboratories. 

In these laboratories, which form 
an integral part of the engineering 
organization of the Bureau of Recla- 
mation, are to be found experts in 
many fields of technical science. It is 
their job to apply and co-ordinate 
knowledge in physics, chemistry, geol- 
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ogy. fluid and solid mechanics. petrog- 
raphy and microscopy to the  solu- 
tion of engineering and construction 
problems. 


How the work got started 


The reclamation laboratories were 
born of necessity seventeen years ago. 
At that time the answers to the many 
unusual problems imposed by the de- 
sign and construction of Hoover Dam 
could not be found in textbooks or in 
the notebooks of experience. The oc- 
currence of special problems did not 
end with Hoover Dam: there fol- 
lowed even more unusual ones at the 
Grand Coulee, Shasta, Friant and 
Anderson Ranch dams, the All-Amer- 
ican Canal and other projects. From 
this back-ground it was learned that 
the new-found tools of science proved 
equally beneficial when applied to 
the everyday problems that arose not 
only in the design and construction 
of engineering works, but also in the 
planning, operation and maintenance 
stages. 

Application of the technical sciences 
to reclamation problems by means of 
laboratory facilities has saved many 
times their cost measured in direct 
monetary value; in addition, it has 
resulted in better. longer lasting 
works and contributions to engineer- 
ing knowledge that have attracted in- 
ternational attention. 

Furthermore, a concerted effort is 
made at all times to keep in touch 
with and utilize the research work of 
all other agencies in order to avoid 
duplication of endeavor. Without 
the research findings of other organ- 
izations the reclamation laboratories 
could not function effectively; and 
without the reclamation laboratories, 
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Fig. 2. One of the “tools for better engineering" is an electro-analyzer that finds 


application for testing the permeability of concrete. 


The sample under test 


is shown as the partition piece between the containers of electrolyte. 


most of the technical knowledge de- 
veloped by others would be lost to 
the bureau’s engineering endeavors. 

Officially known as the Engineering 
and Geological Control and Research 
Division, the bureau’s laboratories 
are staffed with engineers. geologists 
and scientists of highest professional 
standing in their several fields. 

\ prominent engineer once com- 
pared the reclamation laboratories 
with a large medical clinic because 
they are functionally organized and 
equipped to attack engineering prob- 
lems at many angles of approach and 
with the instruments and techniques 
most effectively combining the various 
sciences. To illustrate: the problem 
of determining why and how con- 
crete disintegrates under service con- 
ditions is currently being investigated 
by physical, chemical and microscopic 
methods. by organizational groups 
specializing in physical testing, chem- 
istry. geology. petrography and field 
research. 

The advantages of this procedure 
are obvious: it permits thorough anal- 
ysis (diagnosis), complete solution 
(treatment), and ultimate elimination 
of the trouble (cure). 

Objectives of reclamation research 
can be classified into six groups: 

1. Selection, utilization and 
trol of construction materials. Ex- 


ample: 


con- 


source of 
which can be 


Can a_ nearby 


reactive aggregate, 
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processed for use in concrete and 
transported to the structure site very 
economically, be used safely in com- 
bination with the cements and other 
materials available in the region, or 
must aggregate materials be trans- 
ported from a considerable distance at 
greatly increased cost to the finished 
project ? 

Ze Investigation of site, foundation, 
materials and all conditions of nature 
having a bearing on the engineering 
feasibility and treatment of proposed 
projects. Example: Is the severely 
sheared bedrock at the site of a pro- 
posed spillway structure competent to 
sustain the specific stresses which that 
structure will impose or, if not, would 
the expense of foundation treatment 
be so great as to require a modifica- 
tion of design? 

3. Solution of current engineering 
problems arising in the designing of- 
fice and in the construction field. Ex- 
ample: What is the best way to weld 
or braze metal water stops; and what 
is the most effective way of spacing 
concrete reinforcing bars? 

1. Investigations leading to im- 
proved and more economical opera- 
tion of completed works. Example: 
Studies to determine practical and 
reasonably 
eliminating 


inexpensive methods of 
troublesome _—_ aquatic 
weeds in canal systems. 
5. Development of specifications, 
manuals and instructions covering the 
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selection, utilization and contr.) of 
engineering materials. Example: spec. 
ifications for sealing compound~ for 
curing concrete; manual for )jate. 
rials exploration. 

6. Investigation of a develop en 
nature leading to improved and })\y, 
economical engineering practices. Fy 
ample: Hydraulic model tests ty 
termine a design for a needle \ aly, 


that would minimize maintenance. 


Future objectives 


From the preceding outline of o}) 


jectives. it becomes apparent that 


reclamation research primarily js 
verification-testing and applied re. 
search because it is directed toward 
finding practical solutions and ap. 
swers for day to day problems. 

There has been a growing require- 
ment. however, for extending these re- 
search activities somewhat beyond 
this range, on the one hand to spe 
cific problems of the immediate fu- 
ture. and on the other hand to fun- 
damental questions of the nature of 
certain actions involved in the study 
of specific problems. For convenien e, 
the latter class of investigation is 
called basic research. It is necessary 
because available fundamental infor. 
mation does not meet all require- 
ments: in other words, we have pro- 
gressed beyond the development of 
pure research. 

Future progress will be aided }y 
the establishment of the laboratorie: 
in larger quarters, a move that has 
now been virtually completed. Taking 
advantage of the availability of se\ 
eral permanent buildings at th: 
former Denver Ordnance Plant. som« 
nine miles from the center of Denver. 
the decision was made last year to 
convert one of these to laboratory use. 

A major advantage of the new loca- 
tion is the fact that ample outdoo: 
space is conveniently available. Th: 
area assigned for such use is already 
provided with sufficient water, steam, 
power, light and other utilities. Em- 
bracing some 200 acres, this outdoor 
space will, for the first time, make 
it possible for the bureau’s labora- 
tories to construct models of river 
systems in connection with silt con- 
trol studies. to make scale model can- 
als and structures where performance 
of engineering materials can be ob- 
served in actual service under labora- 
tory precision, to store various types 
of test speciments under outdoor ex- 
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Fig 3. High-speed photography provides the means [left) for “stopping” the movement of swiftly flowing stream and thus 
expose extreme turbulence of a jet of water, and (right) for showing disintegration of a concrete core at the instant 


of failure under a load of 5,240 psi. 


posure conditions, and, in short, to 
conduct a wider scope of investiga- 
tion. 


A measure of progress 


At this point, one might ask: “What 
have these facilities contributed to 
the reclamation program?” 

On a dollars-and-cents basis, the 
enumeration of typical accomplish- 
ments shows a_ direct monetary 
saving of $20,000,000 during the 
seventeen years of the laboratories’ 
operation. 

Some of these savings have come in 
large chunks. It is a conservative 
statement, for example, that in con- 
nection with the selection, utilization 
and control of concrete materials 
alone, the Bureau of Reclamation has 
obtained concrete of the required 
quality with at least onetenth of a 
barrel less cement per cubic yard. 
During the laboratories’ period of 
existence, this represents a saving, on 
30,000,000 cu.yd. of concrete placed 
during that period, of $6,750,000. 

Again, a less conservative design of 
the Grand Coulee spillway made pos- 
sible by laboratory studies saved $5.- 
000,000. And the decision to leave 
a portion of the Friant-Kern canal un- 
lined, made possible by geological 
studies, saved $2,000,000. However. 
the largest aggregate economies ac- 
crue from the smaller savings accom- 
plished on each of the hundreds of 
projects operated by the bureau. 

In addition to these dollars-and- 
cents accomplishments, there are 
those involving improved methods 
and techniques from which the bu- 
reau will collect a profit from every 
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project it constructs in the future. As 
a result of research by the Chemistry 
Laboratory, a saving of $33,000 will 
result annually from better specifica- 
tions and utilization of paint mate- 
rials. Through the efforts of the 
same laboratory, the use of a sulfate- 
resisting cement will accomplish a 
$22,000.000 saving in the next twenty 
years through the avoidance of costly 
replacements and repair of concrete 
deteriorated through chemical attack 
by the alkaline soils so prevalent in 
the West. 

Structural tests of a new type of 
pier for small bridges indicate the 
saving of perhaps $90,000 on 180 
such bridges whose construction is 
now anticipated. Other tests by the 
structural research group are leading 
to a thrust” 
against structures located in cold cli- 
saving of $100,000 is 


new concept of “ice 


mates and a 


Fig. 4. Relief maps are an important aid in making major decisions. 


anticipated on structures (exclusive of 
dams) now contemplated. 

Hydraulic laboratory studies on 
the spillway of Davis Dam resulted 
in a direct saving of $190,000, but 
the application of the information 
thus obtained to other similar struc- 
tures may be expected to save mil- 


lions of dollars during the next few 


years. Hydraulic research in gates 


and valves, similarly, might be 


adduced to show large immediate 
savings but the ultimate saving will 
be even greater, aggregating millions 
of dollars. 

But these appraisals, large as they 
are, ignore the major accomplish- 


And these 


achievement of more efficient, more 


ments. are: (1) the 


durable and safer structures; and 
(2) contributions to engineering and 
scientific knowledge for the benefit of 


all builders of engineering works. 


This is a 


portion of the area in which the Colorado-Big Thompson project is located. Built 
on a 1:12,000 undistorted scale, this map gave graphic demonstration to the 
advantages and disadvantages of the various routes for proposed tunnels from 
the Continental Divide to the eastern foothills area. 
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WRECKED BRIDGE IN 1940 WITH GERMAN MILITARY SPANS IN PLACE 
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Fig. 1. After its first demolition by the French Army in 1940, the Eauplet was put back in temporary service by the Germans 
and then rebuilt by engineers of the French National Railways. 
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WRECKED BRIDGE IN 1944 
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BRIDGE IN SERVICE AFTER RAISING AND "TEMPORARY REPAIRS 


Fig. 2. The second demolition of the Eauplet Bridge was effected by blasting a main pier so that a major operation was 
required to put the 1,500 tons of steel back in place. 


France Rebuilds Big Bridge Twice 


No TYPE OF WaR reconstruction in double-track Eauplet Bridge across spans about 240 ft. out from each 
France has progressed as far or as the Seine a few miles upstream from bank. On the south side the charge 
successfully as the restoration of Rouen. Containing four spans (300- was placed on the span itself with 
railways, and specifically the rebuild- | 275-275-300 ft.) it is arranged in the result that the broken end of the 
ing of bridges. Engineers of the the form of two separate continuous steelwork came to rest in the wate! 
S.N.C.F. (The French National lattice truss bridges of two spans while the other end slipped off the 
Railways). time and again have each. At the north end there is also abutment onto the bank. At the north 
demonstrated unusual skill. initiative a 90 ft. deck approach span connect- side the explosion charge was deto- 
and intelligence in transforming ing with a short masonry viaduct that nated in the abutment dropping the 
wreckage back into bridges. More- leads directly into a tunnel. Sup- land end. This broke the chords 240 
over, in a discouraging number of ported on masonry piers about 35 ft. ft. out, but not the web members. 
cases they have rebuilt the same above the water surface, the steelwork which kept the damaged portion from 
bridge twice—after the 1940 German _ of the main bridge weighs 3,500 tons. complete collapse. At the same time. 


invasion and again following the The first destruction of the Eauplet however, the bearings on the river 
German retreat in 1944 and 1945, Bridge occurred in June, 1940 when _ pier were moved laterally 6 in., and 


One of the most notable of these demolition charges set by French damage was done the adjacent 275 ft. 
twice-rebuilt structures is the 1,150-ft. army engineers severed the two end span in the form of a bent top chord 
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and of several broken web members 
The 


also 


near the center of the span. 
destruction of the abutment 
dropped the end of the deck approach 
span that rested on it. 

Because a crossing of the Seine at 
this point was unusually important 
the German military engineers imme- 
diately undertook to repair the dam- 
age. But lacking time and materials 
they sought :to put only one track 
back in service, and this by the most 
expeditious means. which was to 
place prefabricated military trusses 
across the gaps. In carrying out this 
work they increased the damage to 
the bridge by cutting out all members 
that interfered with their pile driving 
and steel erection. The result 
that when the engineers of the French 
Railways were allowed to undertake 
permanent repairs soon thereafter, 
the task was greatly increased as well 
as being complicated by the necessity 
for maintaining train traffic. 

How the French repairs were car- 
ried out is indicated in Fig. 1. 
Broadly it consisted in (1) driving 
piling falsework to carry a temporary 
welded box girder deck of short 
spans, which could be substituted for 
the German trusses; (2) raising this 
temporary deck as much as possible 
(considering the limitation imposed 
by the presence of the tunnel on the 
north approach) and constructing the 
new permanent deck beneath; and (3) 
raising and repairing the fallen truss 
sections at either end. 

On the south side only a 175-ton 
truss section could be recovered in- 
tact. This was raised with a combi- 
nation of eight 25-ton screw jacks on 
falsework and a_ block-and-tackle 
system hung from two portal frames 
that straddled the work. The lift was 
about 30 ft. The remainder of the 
truss was recovered piecemeal, al- 
though many of the members were 
so badly damaged that new steel had 
to be substituted. Erection of these 
members was accomplished with the 
aid of a portal gantry crane riding 
on rails on falsework along the sides 
of the bridge. 

The north span presented a bigger 
lifting problem since a 600-ton section 
of the 300-ft. span could be recovered 
in one piece. Here, 200-ton capacity 
hydraulic jacks were used, concen- 
trated at the abutment 


was 


end and 


shimmed on a steel girder grillage. 
lhe same jacks were used to remove 
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Fig. 3. Back in service after being wrecked and rebuilt twice, the Eauplet Bridge 
at Rouen again carries all main line trains between Paris and Le Havre. 


the lateral displacement of 6 in. and 
a vertical deflection of 10 in. from 
the adjacent 275 ft. span. 

Such brief description hardly does 
justice to the difficulties that were 
met and surmounted, but by the end 
of 1942, the Eauplet Bridge was com- 
pletely restored. Less than two years 
later, in June 1944, Allied bombing 
and German demolition had again 
damaged the south half of the bridge 
and dropped the entire north half 
into the Seine. A second reconstruc- 
tion had to be undertaken, and it has 
only recently been entirely completed. 

The greatest damage of this second 
demolition effort resulted from de- 
struction of the center pier support- 
ing the two continuous spans of the 
north half of the bridge. In falling, 
shore span broke in two, the 
abutment end was displaced 8 ft. 
laterally, and numerous members 
were bent near the abutment end. In 
the north half of the bridge both 
spans suffered severed bottom chords, 
and several bent web members. 

The falsework bents required in 
making the repairs are indicated in 
Fig. 2. In the north half, the land- 
ward section, weighing 500 tons, was 
first out of the water and 
moved back to its longitudinal axis 


raised 
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with 200-ton hydraulic jacks resting 
on bent 1. The jacks were then 
placed on bents 4 and 6, and the 
section lifted to the horizontal and 
moved lengthwise ento the abutment. 
The large section of this part of 
the bridge weighed 1,000 tons. The 
first lifts were taken over bents 2 and 
7, at the same time the steelwork was 
moved sideways to its normal longi- 
tudinal position. Final lifting was 
aided by jacks on bent 5. 
deck 


placed between the two raised sec- 


A temporary beam was 
tions to permit train movements while 
the missing truss members were being 
fabricated. During this time also, 
since continuity of the truss was not 
reestablished and the center pier not 
yet rebuilt, bent 2a was installed in 
the center of the 275-ft. span to enable 
it to carry double-track train loads. 

The south half of the bridge. re- 
quiring no raising but only repair 
and replacement of damaged mem- 
bers, was merely supported by false- 
At the present 
time, as indicated in Fig. 3, all false- 
work has from the 
river, so that as before the war. all 


work bents as shown. 
been removed 
main line trains between Paris and 
Le Havre cross the Seine at Rouen 


on the Eauplet Bridge. 
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Full-Size Timber Trusses Tested 


Under Long-Time Loads 


R. H. Gloss 


Structural Engineer 


Timber Engineering Co., Washington, D. C. 


Contents in Brief—Full-scale tests on two types of timber trusses demon- 


strate the conservatism of the recommendation for 15 percent increase in 


connector values for loads of three months or less duration and for 20 percent 


reduction where material is fabricated unseasoned but is seasoned when used. 


Both trusses carried the same proportion of overload, but the Lank-Teco truss 
had half the deflection shown by the flat-Pratt and used half the material. 


ANALYsIS of data obtained from tests 
on 48-ft. flat-Pratt and Lank-Teco 
timber trusses reveals valuable in- 
formation on connector strengths and 
on the relative performances and 
efficiency of the two designs. Both 
trusses performed satisfactory despite 
differences in composition, seasoning 
and exposure. 

The design of the 


(Figs. 2 and 3) assumed a load of 


Pratt truss 


1) psf. on trusses spaced at 16 ft. 
dry material in fabrication. truss dry 
in service and three months maximum 


duration of design load. Actual con- 
ditions were green material at fab- 
rication, exposure to the weather dur- 
ing test and full design load for nine 
months. Thus, the truss was sub- 
jected to the worst type of conditions, 
as was the case with many trusses 
Also, old- 
type single-bevel rings were used. 
The corrected design load for this 
truss for the conditions of the test 
is 29.7 psf. This is based on standard 


during the war period. 


design recommendations for _ per- 


manent loading (load exceeding three 





Fig. 1. Lank-Teco truss, under test on a 48-ft. span, was loaded with sand and 


protected from the weather by a tarpaulin. 
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months); material seasoned afte: 
fabrication (the truss was fabricated 
green and exposed to the weather. 
but it is assumed that it partly sea- 
soned in places and the computations 
were made as though it were com- 
pletely seasoned); non-dense Doug. 
las fir (1.450/); group B split-ring 
connector loads; and the most criti- 
cal joint being stressed to 100 percent 
of the allowable working load. 

On the other hand, the Lank-Teco 
truss (Fig. 1 and 3) was fabricated 
of dry material, remaining dry in 
service, and the only adjustments 
necessary in design load were for 
duration of load and 100 percent 
stress in the critical joint. The cor 
rected design load is 38.5psf. A 
comparison of the various data is 
given in the accompanying table. 

The table indicates that the Lank- 
Teco truss is only one-half as expen- 
sive as the flat-Pratt since it requires 
one-half the material and labor. Con- 
siderable material is saved through 
the elimination of many web members 
and splice plates and through the use 
of a 3-member spaced column. Since 
both trusses carried the same propor- 
tion of overload, it can be concluded 
that the Lank-Teco is a better bal- 
anced design for a 48-ft. span. 

The Lank-Teco truss deflected half 
as much as the Pratt. This perform- 
ance can be attributed to a reduction 
in the total number of joints (fewer 
members), the use of lapped-chord 
splices instead of butt, and the sub- 
stitution of double-bevel split rings 
in grooves conforming to the ring 
cross-section for single-bevel split 
cross-section 


rings in rectangular 


grooves. 
Method of testing 
In the tests, the trusses were sup- 


ported on a concrete pedestal at one 
end and on a wood column on a 
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concrete foundation at the other end 
(Fig. 3 bottom). Cresoted wood poles 


set in concrete foundations were 
spaced along the span to provide 
lateral support by means of wooden 
struts at various points along the top 
chord. These struts were hinged so 
that no vertical restraint was imparted 
to the truss, and the deflection of the 
trusses was so small that no signifi- 
cant side movement of the top chord 
resulted from having the struts of 
fixed length. 

Load was applied at the five in- 
terior panel points through a hard- 
wood block the lateral 


struts and bearing on the top chord 


attached to 


of the truss. In cases where the top 
chord was not horizontal, triangular 
wedge-shaped blocks were glued to the 
top chord under the hardwood blocks. 

Test loads consisted of a sand box 
suspended from steel stirrup rods over 
the bearing blocks (Figs. 1 and 2). 
The sand box not 
over adjacent panel points, and thus, 
different deflections of adjacent panels 


was continuous 


2 splice piotes 3°x/0" 
filler DxX/O 12S R,68 


ES" GI ILEI IE. 


Fig. 2. The flat-Pratt truss was fabri- 
cated green and exposed to the weather 
during testing. 


could not change the load distribu- 
tion. Total capacity of the sand box 
plus dead weight of the rig and truss 
permitted loading to about four times 


the average design load for a 48-ft 
truss. 

Fastened at the concrete pedestal 
and extending under the truss to the 
column end. a fine plano wire facili 
tated deflection readings at any point 
the bottom This 


was maintained at constant tension by 


alone chord. wire 
means of a pulley and a suspended 
weight at the column support. 

After the truss was in position with 
the lateral strut bracing attached. the 
empty sand box. previously leveled, 
was raised from block supports and 
its weight suspended from the truss 
by means of the turnbuckles on the 
rods. General procedure in these two 
tests was to add no additional sand 
load until the truss had adjusted to 
the dead load of the rig. 
two weeks or longer. the truss carried 


Thus. for 


only its own weight plus the weight of 
the 
readings were taken to assure that 
the had 
reached a constant deflection, before 


load 


sand box. Frequent deflection 


truss become = stable, or 


additional sand was applied, 
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FLAT- PRATT TRUSS 


Fig. 3. The Lank-Teco truss, requiring about half as much material as the Pratt, utilizes lapped-chord splices, steel ten- 
sion rods, three-member spaced columns using two thicknesses of material and double-bevel split rings. 
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Generally. one-half to three-quarters 
of the deflection would occur within 
24 hr.. with maximum dead-load de- 
flection being reached within one 

week. 
After the initial period, sand was 
added uniformly until the desired 
This load 


then remained on the truss for a long 


total load was reached. 
time. Deflection readings were taken 
during operations and daily there- 
after. 

The final stage of the test was the 
application of additional load until 
failure occurred. accomplished by in- 
creasing the load in small equal incre- 
ments, with deflection readings being 
taken before and after each increment 
was applied. In this way. it was 
usually possible to observe the joints 
and members and to determine. prior 
to failure, the joint or member that 


With small incre- 


ments of load. it was possible to 


would be critical. 
within reasonable limits 
the load of the truss at failure. The 
deflection readings gave a load-deflec- 


determine 


tion curve from which the propor- 
tional limit of the truss as a unit 
could he determined. 


Tests results 


A load-time-deflection graph and 
deflections during final loading for 
the Pratt truss are shown in Fig. 4, 
and for the Lank-Teco in Fig. 5. The 
joints that caused ultimate failure of 
the trusses are circled in Fig. 3. 

In the Pratt truss, failure occurred 
double 


members. which were loaded at an 


in the 3x 10-in. diagonal 
angle of 32 deg. to the grain. Through 
seasoning checks or splits were present 
in the ends of most of the web mem- 
bers during the last three or four 
months of the test. The split in the 
diagonal member that failed first was 
open 4 to ;\; in. and extended along 
the grain from the end of the piece 
up, under and on above the chord 
member, intersecting the bolt hole 
nearest the center of the span. As 
final overload was applied, this split 
closed up and another split opened, 
which extended parallel to the initial 
split. from the end up through the 
other bolt hole. The two splits were 
about 1} to 2 in. apart. At failure, the 
two splits were joined by shearing 
out of the wood adjacent and between 
the connectors, and the center, wedge- 
shaped section of the diagonal (full 
thickness of diagonal) sheared out. 
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Fig. 5. Lank-Teco-truss load-time-deflec- 
tion curve and deflections under final 
loading. 


The other diagonal failed immediately 
and the end of the truss collapsed. 
In the Lank-Teco truss, failure oc- 
curred in the outside 2 x 8-in. bottom- 
chord which 
parallel to the grain. Seasoning checks 


pieces, were loaded 
or splits were present in the ends of 
these chord pieces during the last 
few months of the test. The largest 
split, open about  in., extended along 
the centerline grain of the member 
from the end of the piece through 
the three bolt holes in the splice. Final 
failure, occurring as a shearing out 
of the wood parallel te the grain in 
line with the split rings in the splice, 


was a typical tension-parallel-to-g: ain 
failure. 

In view of the correspondi: 
good performance of the Lank-'| 
truss. the unique features of des 
that contribute to its overall economy 
should be borne in mind for applica. 
tion to other trusses. The lapped. 
chord splice is adaptable to almost 
all designs. A steel tension rod js 
sometimes advisable where it is dif. 
ficult to frame a wood member. The 
three-member spaced column using 
two thicknesses of material offers ay 
opportunity for savings in material, 
but unfortunately no design recom. 
mendations for such a combinatio: 
are available. 

These features, togethe 
with the use of the better fitting 
double-bevel split ring. contribute to 
the lesser deflection of the Lank-Teco 
truss. It is impossible to determine 
how much of the difference is due to 
improved design features and the bet. 
ter fitting connectors, inasmuch as a 
portion of the deflection of the Pratt 
resulted from the use of green ma- 


design 


terial and subsequent extreme ex- 
posure conditions. 


Truss performance measured 


The last seven items in the test 
data table are measures of truss per- 
formance. The points of prime im- 
portance are items 9 and 10, giving 
ratios of test loads to the recom- 
mended design load. It is apparent 
that the flat-Pratt performed as well 
or better than the Lank-Teco in load- 
carrying capacity. This leads to the 
obvious conclusion that the design 
procedure for the unfavorable condi- 
tions of the Pratt test are at least as 
conservative as the design procedure 
for the favorable conditions of the 
other test. Thus, it is felt that recom- 
mendation of a 20 percent reduction 
in allowable connector-load value for 


ee LT TT EA RS LTT EY CTE 


TEST DATA FOR TIMBER TRUSSES 


Flat Pratt Lank-Teco 


ee ae, TLS PRP OTT TT eT TERI T SEL E Pa 48 48 
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Bk ka chk and eG dni nef 58 28 

6. Testa load—pef..............-5-. se arabia ay 40 40 

7. Calculated allowable permanent load (as tested)—psf........... 29 .7 38.5 
ee POT Te TET ETT TTT eT ere Tee 74 92 
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material fabricated green but dry 
when used is conservative. 

In view of the fact that the Pratt 
truss was not actually dry when used. 
hut alternately wet and dry. it may 







be permissible to extend the 20 per- 
cent reduction to cover such a condi- 
tion. Thus, it might apply to con- 
nectors used in material fabricated 






oreen and dry in use, or dry. occa- 
sionally wet but quickly dried. in use. 
In either of these two cases. allowance 





































should be made, if necessary, in the 
design for possible favorable decay 
conditions in green or wet lumber. 

Both test trusses carried total load 
for seven months or longer. with no 
increased deflection in the last four 
months and _ elastic performance to 
1.75 or 1.85 times design load dur- 
ing final loading to failure. The Pratt 
truss actually carried a 35 percent 
overload for nine months and yet per- 
formed better in regard to propor- 
tional limit and ultimate load than 
the Lank-Teco. which was not over- 
loaded. It is evident from the pro- 
portional-limit ratio that no apparent 
damage was done by this overload. 
Thus, the recommendation of a 15 
percent increase in allowable con- 
nector-load value for loads of three 
months or less duration in combina- 
tion with permanent load, if per- 
manent load does not exceed 25 per- 
cent of the total load, is conservative. 

This limitation on the ratio of dead 
load to total load ef 25 percent might 
he improved. A better approach 
would be to allow no increase for the 
portion of stress resulting from per- 
manent or dead load and to apply an 
increase to that portion of the stress 
resulting from the three-month load. 
If 15 percent is correct for a com- 
bination of permanent plus_three- 
month load, then a factor to be ap- 
plied only to the latter should be 
somewhat larger. 

During the three months when 
total load is applied, no differentia- 
tion can be made between permanent 
and three-month load; both types of 
load have the same effect on the truss. 

To investigate cycle loading, which 

is analogous to snow load, another 

test is under way. 
Tests were conducted at the wood 
| products development shop of the 

Timber Engineering Co. at Washing- 
» ton, D. C., under the supervision of 
| E.'S. Lank and the writer. 
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Chart for Pumice-Concrete Beams 






A. E. Niederhoff 
Civil Engineer, U.S. Naval Ordnance Station 


Design of reinfor ed-com rete build- 
ings at the Naval Ordinance Test 
Station at Invokern, Calif.. where ex- 
tensive use was made of lightweicht 
concrete. was simplified by means of 
the accompanying nomograph. It dif- 
fers from design charts for conven- 
tional concrete in that the ratio of 
modulus of elasticity of steel to that 
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Design chart for reinforced concrete with pumice aggregate, assuming modular 
ratio of 40 and allowable bending stresses of 1,000 psi. for concrete and 24,000 
Dashed line is used to solve illustrative problem. 


psi. for steel. 
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of concrete, n. is 10, instead of 10. 12 
or 15. as commonly assumed. 

The aggregate used is pumice be- 
cause of the almost limitless supply 
located on the 1,025 square miles of 
Navy reservation. Transportation 
costs are absorbed by the vendor. 
Paul R. Splane. whose price of $3.50 


per cu. vd. is for L-in. pumice deliv- 
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ered into mixing hoppers at the sta- 
tion. 

Structural concrete having a 28-day 
compressive strength of 2.800 psi. and 
weighing only 110 Ib. per cu. ft. is 
produced by mixing 7 sacks of ce- 
ment, 36 gal. of water. 9.04 cu. ft. of 
sand and 9.8 cu. ft. of 1-in. pumice 
per cu. vd. of concrete. It can be 
cut with a carpenter's saw, and nails 
can be driven into it. 

Design stresses for this product are 
1,000 psi. for concrete and 24,000 
psi. for reinforcing steel. The modulus 
of elasticity is 750.000 psi, and there- 


fore, n = 40. 
Beam sizes obtained from chart 


To facilitate design of beams, the 
nomograph shown on the preceding 
page was made, It gives the size of 
beam and the reinforcing steel re- 
quired based upon these flexural 
stresses and n = 40. 

As an example of the use of the 
chart, consider the design of a beam 
in which the maximum bending mo- 
ment is 60 ft.-kips and in which the 
width is limited to LO in. On the 


width scale, place a straight edge at 


10 and align it to intersect the moment 
scale at 60. On the depth scale, read 
the intersection point of 17 in. for 
the effective depth of steel. About 2 
in. of concrete cover over the steel 
is usually required by code, so that 
the beam dimensions would be 10 x 
19 in. 

Reinforcing steel required is given 
by the intersection of the straight 
edge with the steel-area scale. In this 
example, it appears that 2.2 sq. in. 
are required or five 3-in. dia. bars. 
However, the beam width of 10 in. 
will not accommodate five bars placed 
in one layer, so that proper choice of 
steel would probably be three 1-in. 
dia. bars. 

The steel area thus furnished 
would be in excess of that required, 
but bond and shear stresses still have 
to be investigated. Dead weight of 
the beam would be about 145 lb. 
per ft. 


Stone and pumice concretes compared 


\ beam made of sand and gravel 
concrete, subject to the same stresses 
and the same conditions of design, 
except that n = 12, would be 10 x 

































24 in., with an effective depth to 
of 22 in. The steel area require: j, 
1.55 sq. in., equivalent to five -in. o; 
three {-in. dia. bars. Thus, n 
concrete but less steel is needed. H 
ever, because of the depth of 
beam in relation to its breadth, in) es. 
tigation would have to be made 0! 
diagonal tension stresses and of 
need for stirrups. Dead weight of 
this member would be about 250 |), 
per ft. 


Pumice concrete advantageous 


It is immediately apparent that the 
pumice-concrete beam can carry a 
greater live load than the sand-and. 
gravel concrete beam. If a saving i 
headroom is important, then the 
pumice-concrete member would prove 
desirable because it is 5 in. shallower. 
There is also a saving of 21 percent 
of volume of concrete at the expense 
of an increased amount of steel. 

The nomograph can be used when- 
ever any two of the four design fac- 
tors are known. A _ straight line 
drawn between the two known points 
determines the other two unknown 
quantities. 


Order of Mixing Affects Concrete Strength 


Australian research engineers have 
with different 
procedures in concrete mixing to de- 


been experimenting 
termine whether the order in which 
water is added has any effect on the 
ultimate strength of concrete. For 
optimal results. they wondered, 
should water be added to a mixture 
of cement. sand and coarse aggregate, 
as in common practice: should ce- 
ment and water be mixed first before 
aggregates are incorporated: — or 
should some other order be used? 
If two or 


using sand, cement. aggregate and 


more mixes are made 
water in identical proportions, the re- 
sulting concretes are not necessarily 
The order of mixing has 
a not effect on the 
strength, according to tests performed 
in the laboratories of Rocla Limited, 
Melbourne, Australia. 

These tests showed that 11 percent 
better obtained 
when fines and cement are mixed dry. 


the same. 
inconsiderable 


tensile strength is 


water added, and then the coarse ag- 
gregate than when sand, cement and 


coarse aggregate are mixed first. The 
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revolving drum-type mixer is not 
suited to the former order of mixing, 
because the fines tend to stick to the 
buckets of the drum and are difficult 
to wash out with the water when sub- 


9° 


00} 


Tensile strength-psi. 


Age of specimens-days 


Curves show the effect of various 


mixing procedures on tensile strength 


of concrete. 
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sequently added, according to the re- 
search engineers. However, the re- 
volving pan-type mixer produces a 
well-mixed concrete irrespective of 
the change in procedure. 

To explore further the effect of the 
mixing sequence, tests were carried 
out also with mixtures in which ce- 
ment and water were mixed first and 
aggregate introduced later. The series 
covered the following sequences: 


A. Sand and coarse aggregate 
mixed dry: cement added; water 
added. 

B. Sand and cement mixed first: 
water added; coarse aggregate 
added. 


C. Cement and water mixed: sand 
added; coarse aggregate added. 

D. Cement and water mixed: 
coarse aggregate added; sand added. 

E. Cement and water mixed; then 
coarse aggregate and sand mixed sep- 
arately and added. 

The tensile strength obtained for 
each sequence is indicated in the 
graph. Compression strength closely 
approximated these results. 
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Grit and Grease Chamber Reduces 
Sewer Cleaning and Pollution Problems 


Frank L Flood 


Consulting Engineer 
Metcalf & Eddy 
Boston, Mass. 


Contents in Brief—Sewage from Salem and Peabody, Mass., carries wastes 
from 54 leather-making industries that is high in grease and silt content, 
which forms encrustations in the outfall sewer. To maintain carrying capacity, 
cleaning operations must be carried an throughout the year. Furthermore, 
some wastes have been dumped directly into the North: River creating a 
serious pollution problem. State legislation enacted in 1945 ordered con- 
struction of a grit and grease removal chamber to abate this nuisance. With 
completion of this project, the sewer maintenance problem will be minimized. 


Fig. 1. Construction of the housing for the Salem-Peabody {Mass.) grit and grease 
chamber features a steel rigid frame and cinder block walls. 


Fig. 2. Grit and grease removal tanks built of reinforced concrete contain hopper 
bottoms. Steel rigid frames support the roof and crane girders. 
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CLEANING of the outfall sewer that 
serves the cities of Peabody and 
Salem, Mass. has been a difficult and 
costly every-working-day-of-the-yeat 
problem. Although operations have 
been continuous and unremitting. it 
has not been possible to keep the 
sewer free of deposits, or of top and 
side encrustations. Consequently, 
carrying capacity of the sewer has 
been inadequate. 

In the past large quantities of 
waste have been discharged directly 
into the North River either at indus- 
tries or from relief gates in the trunk 
sewer. To relieve such contamina- 
tion. the state legislature in 19145 
passed an act that called for construc- 
tion of a grit and grease chamber at 
or near the Salem-Peabody boundary. 
As a result of this mandate two im 
provements will accrue: sewer main- 
tenance costs will be reduced and 
pollution will be decreased in the 
North River. 

The city of Peabody is served by 
a system of separate sewers. The 
total area served is about 1.300 acres 
with a resident population of about 
22.000. In 1943, according to the 
Massachusetts Department of Labor 
and Industries, there was a total of 
94 industrial establishments in the 
city, of which 56 were engaged in the 
leather or leather-goods industries. 
In 1945 the total sewage flow. based 
on week-day industrial flows and on 
wet-weather groundwater allowances, 
was estimated as follows: 

Domes-  Indus- 
tic trial Ground 
sewage wastes water Total 
Average med. 15 5.9 2.0 9.4 
Maximum mgd. 3.0 13.0 2.0 18.0 

Sewage and industrial wastes from 
Peabody discharge to a trunk sewer 
which also serves the city of Salem. 


This trunk sewer is 52 in. in dia. at 


the Salem-Peabody line and grad- 
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Fig. 3. Dual reinforced concrete grit and grease chambers are covered with a steel! rigid-frame and cinder block 


building. 


trucks operating along the loading platform. 


force liquor to the inlet of the tank remaining in operation. 


ually increases in size through Salem 
to 72 in, at the pumping station, a 
distance of 14.870 ft. 

For many years large quantities of 
heavy solids and grease have been 
discharged to this sewer from the 
manufacturing plants in Peabody and 
Salem but in particular from Pea- 
body. Despite the fact that sewer 
cleaning operations are carried out 
constantly, it has been found impos- 
sible to keep the sewer sufficiently 
free from deposits on the bottom and 
encrustations on the side and under 
the roof, to maintain adequate carry- 
ing capacity. Large quantities of 
wastes have been discharged to the 
North River either directly at the 
industries or through relief gates 
from the trunk sewer. 

During 1945 the Massachusetts 
legislature passed an act providing 
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for the construction of a grit and 
grease chamber at or near the Salem- 
Peabody line in order to abate or 
prevent the pollution of the North 
River. The work is under the juris- 
diction of the South Essex Sewerage 
Board, which is responsible for the 
collection and disposal of sewage in 
Salem, Peabody, Beverly and Dan- 
vers. 

Plans and specifications for the 
proposed grit and grease chamber 
were prepared during 1946. The 
chamber is designed for the collection 
and removal of materials from the 
sewage which would otherwise tend to 
settle in the trunk sewer or to become 
attached to it, thereby reducing its 
carrying capacity and introducing a 
serious maintenance problem. 

Two channels are provided, afford- 
ing a detention period of 22% min. 


September 18, 1947 ¢ 


A grab bucket suspended from a motor-operated overhead crane conveys sediment and scum from tanks to 
Prior to cleaning, one tank is dewatered by means of drainage pumps that 


at the average design rate of flow of 
11.5 mgd. plus storage capacity for 
about 250 cu. yd. of grit, sludge and 


scum. Each channel is about 99 ft. 


worerproofing Sage 
sewer 
proofing sewer Tumbuckles 












of; ih 
Temporory Temporory Existing 
brick concrete brick 
invert 
Fig. 4. To maintain flow in the outfall 
sewer while inlet and outlet manholes 
are built, a temporary 36-in steel pipe 
will carry the flow through the con- 
struction area. The annular space be- 
tween the steel pipe and the walls of 
the sewer is packed with brick and 
concrete, 
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long, 16 ft. wide. and 14 ft. & in. 
deep. A truckway is provided along 
one side of the channels. The chan- 
nels and loading platform are cov- 
ered. A Venturi meter is provided 
for measurement of the flow. Typical 
sections of the channels are shown in 
Fig. 5. 

Normally both channels will be in 
operation. Grease and other floating 
solids will be retained by a baffle neat 
the outlet end of the channels.  Set- 
tled solids will be collected in’ the 
bottom of the channels. 

Consolidated grease and scum 
floating in the channels can be re- 
moved without taking the channel 
out of service and without first 
removing the liquid in the zone 
between the sludge and scum. How- 
ever, for removal of grit and sludge 
it is proposed that one channel at a 
time be taken out of service. Liquid 
removed by drainage pumps will be 
discharged to the inlet end of the 


‘ other channel remaining in service. 


Four drainage connections will be 
provided for each channel near the 
outlet end. The lowest connection 
will be into a sump extending | ft. 
below the channel bottom, the other 
three will be directly above, spaced 
at 3-ft. centers. These multiple con- 
nections are provided to permit selec- 
tive withdrawal of liquid above the 
sludge and below the scum. The 
lowest connection can be used for 
draining the channel. 

Two drainage pumps will be pro- 
vided, each of 100 gpm. capacity. 
The pumps may be operated together 
to give a total capacity of 750 gpm. 
One pump will remove liquid from 
one channel in about 4!% hr. and two 
pumps operating together will accom- 
plish the same result in about 2! hr. 
The pump will be suitable for han- 
dling sewage solids and will be 
equipped with self-priming devices. 
The pumps and piping will be pro- 
vided with appropriate cleanouts and 
flushing connections. 


Sludge removal by a grab bucket 


Scum and sludge will be removed 
from the channels by means of a 
1/2-cu, yd. clam-shell bucket operated 
from an overhead crane. The motor- 
operated crane will travel longitudi- 
nally along the channels, and across 
the channels and over the driveway. 
Watertight trucks similar to those 
now used will be driven into the 


The contractor's estimate shows 
this partial breakdown: 


Excavation, sheeting and de- 

watering—7,000 cu. yd. at 

$8.00 ...... $56,000 
Concrete—1,690 cu. yd. at 

$30.00 50,700 
Reinforcing steel—83 tons at 

$120.00 vivaws sss, See 
Structural steel—72 tons at 

$220.00 ass 15,840 
Brick masonry—l08 M_ at 

$70.00 .. haw leatncs 7,560 
Cast iron pipe, valves and 

fittings 10,000 
Sewage meter, recorder and 

liquid level gage 5,250 
Traveling crane and clamshell 

bucket 12,700 
Plumbing and h eas 3,000 
Electric 2,650 
Wire fence.. 2,000 
Drainage pumps............ 1,600 





building and the material removed by 
the bucket will be deposited in the 
trucks. 

Each truck after filling will be 
washed down so as to be clean and 
unobjectionable to sight and smell as 
it leaves the grit chamber. Any 
spillage on the tops of walls, drive- 
way and walks will be flushed back 
into the channels. 

Material removed by the grab- 
bucket from grit chambers will be 
transported for disposal in dumps 
until such time as facilities become 
available for its incinerations. 


To take off and return sewage to 
the outfall, two intercepting man- 
holes will be built while flow is 
maintained. This will be done by 


means of 


a 306-in. steel pipe located 
alone the centerline of the 52-in. 
outfall as shown in Fig. +. Tem- 
porary brick and concrete bulkheads 

separated far enough to permit 
manhole construction—will be built 
to fill the annual space between the 
stee] pipe and brick sewer. Cable 
slings with turnbuckles hung from a 
steel I-beam will support the pipe at 
third points, 

4 contract for the construction 
work was awarded on the basis of 
competitive bids to Munroe-Lang- 
stroth. Ine.. North Attleboro. Mass. 
at a lump sum price of $209,163. 
Work was started on June 13. 1946. 
Completion was scheduled for Feb- 
ruary 17, 1947, but is being held up 
by delay in delivery of cast iron pipe. 

The work is under the jurisdiction 
of the South Essex Sewerage Board, 
Joseph C, 
Elihu A. Hershenson, Treasurer and 
Clerk. A. Preston Chase. Frank J. 
McCarthy. Frank P. Morse and Al- 
bert H. Richardson, with Chester L. 
Nyman, District Engineer. Metcalf 
& Eddy are engineers for the work 
with William W. Lundgren, resident 
engineer, 


Tommassello. Chairman, 


New Indicator Measures Stress Caused 
Dimensional Changes 


Accurate measurement of minute, 
rapidly changing dimensions caused 
by stresses in structures of all kinds 
is possible by means of a new strain 
indicator developed at the David W. 
Taylor Model Basin of the U. S. Navy 
at Washington, D. C. Four medels 
have been built and used. One was 
used in flight testing of aircraft and 
another to indicate strains in various 
parts of large engines. 

By means of this strain indicator 
changes in length of a specimen as 
small as 8 millionths of an inch per 
inch can be recorded, even though the 
changes occur at a rate of 200 per 
second. 

Use of the indicator with a “met- 
alectric” gage consists of impressing 
variations in the flow of electric cur- 
rent through the gage, resulting from 
variations in resistance caused by di- 
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mensional changes, on an oscillating 
or “carrier current” similar to that 
used in radio. The circuit, includes 
resistors. amplifiers, detectors. and 
meters set up in such a way as to 
maintain electrical balance in the cir- 
cuit except for fluctuations caused by 
the dimensional strains. By use of 
gages in pairs, spurious indications 
that might be caused by changes in 
temperature are eliminated. 

\ report, “A Carrier-Type Strain 
Indicator” (PB-57506; photostat, $3; 
microfilm, $1; 36 pages. including 
photographs, diagrams, and_ tables) 
has been published. Orders for it 
should be addressed to the Office of 
Technical Services, Department of 
Commerce, Washington. D. C.. and 
should be accompanied by check or 
money order. payable to the Treas- 
urer of the United States. 
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Variables in completely saturated or completely dry soil can be determined from the left-hand section of the chart while 
the right-hand side of the chart applies to partially saturated soil. 


Chart Facilitates Determination 
Of Unit Weights of Soils 


Eugene H. Harlow 


Foundation Engineer with Frederic R. Harris, Consulting Engineer 


New York City, N. Y. 


Contents in Brief—Soil weights at various moisture contents can be quickly 


determined from a simply made chart. If any three of the seven major 


variables in soils are known, all of the other factors can be determined from 


the chart. 


IN PROBLEMS 
weights of soils at various moisture 


involving the unit 


contents, it is often convenient to be 
able to determine at a glance consis- 
tent values for a particular soil of 
known specific gravity. The accom- 
panying chart is useful for this pur- 
pose. Its application may be of value 
in a wide variety of problems, includ- 
ing soil studies and design work of all 
kinds, 

The left-hand portion of the chart 
applies to completely saturated or 
completely dry soils. Along any of 
the lines for specific gravity A, radi- 
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from the lower 
corner, dry 
cubic foot (designated pef. in this 


article) may be read as an ordinate 


ating right-hand 


weight in pounds per 


and porosity (or voids ratio) as an 
abscissa. At any particular point on 
one of these lines, corresponding to a 
particular value of dry weight and 
porosity, the submerged saturated 
weight may be read or interpolated 
between the parallel lines, B, slanted 
upward from right to left. The sat- 
urated weight in air is equal to this 
submerged saturated weight plus the 
unit weight of water (62.4 pcf.) 
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The right-hand portion of the chart 
applies to partially saturated soils. 
Weight in air is plotted as abscissa 
and dry weight as ordinate. A series 
of “limiting lines,” C, for the various 
values of specific gravity, radiate up- 
ward from the base with a center at a 
point corresponding to weight in air 
= 62.4 pef. These lines represent the 
variation of saturated weight in air 
for values of dry weight, at different 
specific gravities. Each line intersects 
a common diagonal line, D, sloping 
upward from the origin, correspond- 
ing to dry weight on either scale. 
Points representing any degree of 
saturation for a given soil lie within 
the area bounded by this common 
line. the appropriate specific gravity 
line and the base. Superimposed on 
this triangle, a series of lines, E, radi- 
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ating from the origin, serve as a grid 
on which moisture content in percent 
of dry weight may be read or inter- 
polated, A secondary series of lines, 
F, radiating downward from the apex. 
may be used to read percent satura- 
tion (shown in the chart as dashed 
lines for a soil with specific gravity 
= 2.65). 

Many interesting relationships are 
self-evident from this chart. It will be 
observed that if any three of the 
seven major variables are known. all 
other relations may be read from the 
chart. Moisture vs. density relations 
for typical soils, when plotted on the 
right-hand portion of the chart. re- 
veal striking similarity in shape. 
characterized by sharp peaks occur- 
ring at 75-90 percent saturation. even 
for clay soils. The positions of these 
peaks, for soils of the same specific 
gravity but different gradation. ap- 
pear to lie on a definite locus line. 


Design of a bulkhead 


One of the many uses of the chart 
can be illustrated by an example. In 
the design of a waterfront bulkhead. 
suppose a sand backfill is to be used. 
and in computing lateral pressures 
values must be assumed for the unit 
weight of the material. Either from 
analysis of samples of the sand, or 
from knowledge of similar sands. let 
us assume that its dry density in place 
will be 115 pef. and that the specific 
gravity of solids is 2.65 (tvpical of 
quartz sands), Entering the left por- 


Architects 


The Province of Quebec Associa- 
tion of Architects, which set out to 
restrict the activities of engineers in 
the field of building design and con- 
struction by taking an engineer to 
court charged with violating the arch- 
itects’ practice act, has won an empty 
victory, according to the July issue 
of the Journal of the Engineering In- 
stitute of Canada. A decision against 
the engineer in a lower court has been 
upheld by the Court of King’s Bench. 
but an examination of the notes of 
the appeal judges, the Journal states. 
reveals that those judges held that 
their finding applied only to the case 
before them and could not be used 
as a precedent. The judges stated 
that each case of controversy between 
engineers and architects must be “de- 


How to Make the Chart 


Enlargements of the chart may be 
easily constructed to obtain more ac- 
curate interpolations, once the prin- 
ciples are understood, since all lines 
are straight. 


These are detined be- 
low in terms of ordinates (dry weight) 


at two point on each set of lines: 

Lines A—62.424 X Specific gravity 
at 0 porosity (left end) zero at 100 
percent porosity (right end) 

Lines B:—62.424 + submerged 
weight at 0 porosity (left end) Sub- 
merged weight at 100 percent porosity 
(right end) 

Lines C:—Zero at value of weight in 
air = 62.424 (left end) 62.424 
specific gravity at intersection with 
line D (right end) 

Line D:—7Zero at zero weight in air 
(left end) Rising to right so that dry 
weight is equal to weight in air 

Lines E:—7Zero at zero weight in air 
(left end) Passing through the hori- 
zontal representing dry weight 100 
at points such that weight in air 
100 -+- moisture content 

Lines F:—Intersection base at 
weight in air 62.424 &X 
saturation (left end). 

Cenverging at right end of a par- 
ticular line C 


percent 





tion of the chart along the horizontal 
line at dry weight 115, at the in- 
tersection with the line A correspond- 
ing to specific gravity = 2.65, several 
properties may be determined at a 
glance. It is seen that the submerged 
weight is 72 pef., the porosity is about 
30 percent and the voids ratio is 0.44. 


in Quebec Win Empty Victory 


cided on the facts at issue in each 
case’. 

The original suit was instituted by 
the association against a registered 
engineer, Byron R. Perry, for design- 
ing and supervising construction of 
an industrial plant. The evidence 
brought out in the original trial was 
not complimentary to the architec- 
tural profession as the man who em- 
ployed Mr. Perry said he had en- 
vaged an engineer because of an 
unfortunate earlier experience in em- 
ploying an architect to design an in- 
dustrial plant. 

No question of the competence of 
the engineer to design a safe struc- 
ture was raised, and the EIC Journal 
observes that it is difficult to under- 
stand how the judges ruled against 





ENGINEERING 


NEWS-RECORD e 





September 18, 1947 





Moving to the right side of the 
chart along the same horizontal. at 
the intersection with the line C cor- 
responding to 2.05, we find weight in 
air is 134 pef.. read as an abscissa. 
This is the saturated weight. and the 
maximum that after 
heavy rains. It may be noted that for 


might occur 
this condition, the moisture content is 
about 17 percent, interpolating  be- 
tween lines E. 

For design purposes, if it is consid- 
ered that 50 percent saturation of the 
sand above water level is a probable 
value, then on the same horizontal 
at intersection with the dotted line F 
corresponding to 50 percent, it is seen 
that the weight in air will be about 
125 pef. This value would also be 
obtained for a fully saturated soil 
whose dry weight is LOO pef, 


Volume relations from chart 


The right portion can also be trans- 
formed to show volume relations in- 
stead of weight, for a given specific 
gravity. if the vertical scale is made to 
read “percent solids.” This will be 
100 percent at intersection of the line 
1) and the appropriate line C. Per- 
cent water by volume may then be 
read from a set of lines drawn paral- 
lel to line D, which represents zero, 
the 100 percent water line consisting 
of a point located at the origin of 
lines C. Percent air by volume will 
then consist of a set of lines parallel 
to the chosen C line. which represents 
zero air. or full saturation. 







the engineer on the basis of the evi- 
dence before them. Reading the ex- 
tracts from their notes reproduced in 
the Journal indicates that they did 
not look upon the fields of architec- 
ture and engineering as overlapping, 
as is now recognized in this country. 
On this point they said “until the leg- 
islature has made the differentiation 
more definite and laid down the pre- 
cise limits within which the architect 
and the engineer are to exercise their 
cognate functions. the court may only 
endeavor, as best it may, to apply the 
existing statutes to the special facts 
submitted in a given case with a 
view to bringing about a reconcilia- 
tion of the adverse claims. The closer 
the particular case approaches the 
more palpable the difficulty becomes”. 
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!. S. Bureau of Reclamation phot 


Fig. 1. Eight-inch layers of earth are spread and compacted to form the core section; total height will be 456 ft. 


Reclamation’s Biggest Earthfill Dam 


D. S. Walter 


Construction Engineer, Bureau of Reclamation 


Anderson Dam, Idaho 


Contents in Brief—Anderson Ranch Dam in Idaho is an earthfill structure 
that will contain 9,078,000 cu. yd. of material. Now nearing competition, it 
is already providing water storage for partial irrigation of the Boise project. 


Commanding attention on this tremendous earth-moving and classification job 
is the "pendulum" belt feeder and a trommel screen plant for processing 
material. Also of interest is the use of special sheepsfoot roller to permit 
compaction of earth close against concrete walls and thus minimize consoli- 


dation with pneumatic tampers. 


SCHEDULED for completion late this 
month, Anderson Ranch Dam, in 
Idaho, claims distinction as being the 
largest rolled-earth fill structure un- 
dertaken by the Bureau of Reclama- 
tion, and one of the highest dams of 
its type in the world. Its magnitude 
is indicated by these _ statistics: 
Height above foundation, 456 ft.; 
thickness at streambed level, 2,500 
ft.; crest length, 1.400 ft.; crest width, 
4O ft.; yardage of fill, 9,078,000. 
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The dam is a major unit of the 
Boise project of the Bureau of Recla- 
mation for the comprehensive devel- 
opment of southwestern Idaho. Lo- 
cated on the South Fork of the Boise 
River, about 40 mi. upstream from 
Arrowrock Dam, it will create a 500,- 
(0 acre-ft. reservoir. This will sup- 
ply supplemental water for irrigation 
of 320,000 acres of land, provide 
more than 100 million kw. hr. of 
power, and aid in flood control. 


The reservoir is strategically lo 
cated so that eventually, when facili 
ties for exchanging water between th: 
Payette River basin and the Bois 
River have been completed, wate! 
will be available for irrigating a large 
tract of desert land located under the 
proposed 400,000-acre Mountain 
Home project. Water diverted from 
the Boise River to the Mountain 
Home area will be replaced, as re- 
quired, from surplus flows of the 
Payette River regulated in the Gar- 
den Valley and Cascade reservoirs. 0! 
which the latter is now under con- 
struction. 

Although the dam will not be com- 
pleted to full height until later this 
fall, 80,000 acre-ft. of storage was 
made available to the lands of the 
Boise valley during the 1946 irriga- 
tion season, and present storage will 
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Fig. 2. Section of the dam showing zoning 
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Fig. 3. Although the dam is scheduled for completion this month, the entire project as shown in this artist's sketch, which 
is looking upstream on the South Fork of the Boise River, will not be completed until 1949. 


provide 130,000 acre-ft. for 
during the year 1947. 

During early stages of construction, 
the river was diverted around the dam 
site by means of a 20-ft.-diameter con- 
crete-lined diversion tunnel. In De- 
cember 1945, flow through the tunnel 
was discontinued by closing a flap 
gate at the upstream portal. The di- 
version tunnel was then plugged solid 
with concrete for a distance of 80 ft. 
upstream from its intersection with 
the inlet tunnel. 


use 


Outlet and control works 


Release of water from the reservoir 
has been controlled by an emergency 
fixed-wheel gate installed in the per- 
manent inlet structure of the outlet 
works. This structure consists of an 
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inclined inlet tunnel leading into the 
diversion tunnel, fitted with a sloping 
trashrack. \ 
wheel gate, which is operated on rails 
embedded in the sloping floor of the 
inclined trashrack, was designed to 
operate under unbalanced heads not 
to exceed 100 ft., present storage in 


As the emergency fixed- 


the reservoir is consequently limited 
to a maximum of 130,000 acre-ft. 

Penstock pipe with an inside di- 
ameter of 15 ft. will be installed in 
the outlet tunnel to serve the three 
units in the power plant as well as a 
battery of five 72-in. outlet pipes, 
which will be controlled by hollow-jet 
valves having a total capacity of 10,- 
000 second-feet. These outlets will 
regulate the reservoir level and down- 
stream river flow, and during periods 
1947 


September 18, 


of flood flow they will be used to sup- 
plement spillway discharge. After the 
outlet valves are in operation the in- 
inlet then be a 
pressure tunnel, and the fixed-wheel 


clined tunnel will 
gate will be operable under full reser- 
voir head for emergency use. 

The spillway, designed for a maxi- 
mum discharge of 20.000 sec.-ft.. is 
located at the left abutment. It is a 
concrete-lined open-channel ty pe 
structure with discharge into a stilling 
Control will 
be accomplished by two 25 by 22-ft. 


basin at the lower end. 


radial gates mounted to seat on a low 
section at the The 
spillway and outlet works constitute 
a combination structure in which the 
spillway flow will shoot 
openings for the outlet valves and 


ogee entrance. 


over the 
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Fig. 4. Upstream face of the dam showing reservoir at minimum water surface. 
The inclined trash rack of the outlet works is shown af the left center. 


plunge into a stilling basin a short 
outlet 
valves will discharge under the spill- 


distance downstream. The 
wav flow and into the same stilling 
basin. 

The power plant of reinforced con- 
crete construction is at the right and 
adjacent to the spillway. It will house 
two 15.000 kva. generators driven by 
21.000 hp. turbines, with provisions 
for the installation of a third unit at 
some later date. The power plant is 
designed to be operated in conjunc- 
tion with the present Black Canyon 
and Boise diversion power plants on 
the Boise project, and will assist in 
relieving power shortages in the Mini- 
doka projec ee 

Although construction of the dam 
and appurtenant structures was 
August of 1911. with the 
\pril 


1916. numerous delays. caused mainly 


started in 


completion date scheduled for 


by the war and reduced appropria- 
tions, have retarded progress. The 
present construction program contem- 
plates completion of the dam in Sep- 
tember with progress on other phases 
of the project accelerated to the extent 
necessary to provide full reservoir 
storage and the generation of power 
in 1949, 


Geological conditions at site 


Investigations at the dam site re- 
vealed the foundation to be composed 
of igneous rock of several varieties. 
granite. cut by 


mainly numerous 


dikes or vein-like masses of dioritic 
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and pegmatitic rock. The texture of 
the granite is medium- to coarse- 
grained, consisting predominantly of 
quartz and orthoclase feldspar. tra- 
versed by a complex system of shear 
planes and joints varying from one to 
several feet apart. Separation at these 
joints is usually small, with the open- 
ings filled with clay-like material. 
ranging from mere films to one-half 
inch in thickness. 

With the exception of the rock at 
the left abutment, the bulk of the 
granite exposed in the dam founda- 
tion was found to be fairly hard with 
narrow zones of sheeted and weath- 
ered rock. Although many of these 
zones extended to depths of 150 ft. or 
more below the foundation, they were 
considered of little importance be- 
cause they were relatively water-tight 
and surrounded by harder rock. This. 
however, was not the case at the left 
abutment where the exposed granite 
was generally shattered and weath- 
ered to great depths, as revealed by 
horizontal drifts driven into the can- 
von wall. 

Although excavation for the left 
abutment removed all loose and un- 
stable material to provide a suitable 
foundation for the dam, excavation 
for the spillway channel caused slides 
to develop in the granite hillside 
above roadway level. Because of this 
potential hazard in relation to the 
spillway, the slopes were flattened to 
the extent necessary for permanent 
stability. Fortunately, the material 
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involved was ideal and economi 
for use in the dam embankment, a 
consequently was designated as a h 
row area, Some 1,700,000 cu. yd. 
material, consisting mainly of dis 
tegrated granite, was thus made ay; 
able. 


How geology affected design 


The jointed and disintegrated « 
dition of the granite foundation \ 
one of the deciding factors in desig 
ing the dam as an earth fill. rath: 
than a concrete structure. 

The body of the dam is a rolle« 
embankment. zoned to produce a 
impervious core section. supported 
upstream and downstream by stable 
semipervious and pervious sections 
grading in toward tl} 
outer slopes. The upstream face i- 


coarseness 


protected against wave action by 
3-ft. layer of riprap. A heavy roc} 
fill underlaid by a 6-ft. sand and 
gravel filter blanket is provided o1 
the downstream slope. The dam was 
designed to make effective use of ma 
terials from required excavations. 
To prevent seepage under the dan 
a cut-off trench 200 ft. wide was ex- 
cavated to sound bedrock through 
125 ft. of river fill. Two concrete cut- 
offs. consisting of walls varying in 
height from 5 to 18 ft. with footings 
extending from 3 to 5 ft. into undis 
turbed bed-rock. 
across the bottom of the foundation 


were constructed 
and up both abutments. 

To further reduce seepage through 
the foundation rock, grout curtains 
extending to a maximum depth o! 
150 ft., with holes spaced at 10-ft. o1 
less centers, were provided under the 
concrete cut-off walls. The surfac 
rock between these walls was blanket- 
grouted with 20 to 30-ft. holes on 
about 20-ft. centers. At the left abut 
ment. long holes from the diversion 
tunnel were drilled and grouted to 
augment the grout curtains under the 
cut-off walls. 


Handling the impervious material 


Impervious material for construct- 
ing the Zone 1 or core sections is ob- 
tained from the so-called Dixie bor- 
row area. This deposit is located on a 
high flat about 1'4 mi. downstream 
from the dam. 

The material consists of a sand\ 
clay, with an average of 95 percent 
passing a '4-in. screen and 33 percent 


With 


passing the 200-mesh screen. 

















NEWS-RECORD 


































c 


















































‘OC 


standard compaction it has an aver- 
age dry density of 119 lb. per cu. ft. 
at an optimum moisture content of 
12.7 percent of dry weight. The aver- 
age percolation rate is 0.048 feet per 
year under a unit gradient. Grada- 
tion of the deposit is unusually uni- 
form, with a moisture content averag- 
ing about one percent dryer than 
optimum. 

The material contained in the Dixie 
deposit was readily excavated with 
two 5-cu. yd. electric shovels and 
loaded into a “pendulum” belt feeder 
of 150-ft. span, which discharged 
onto a belt conveyor for transporta- 
tion to the dam. At the close of the 
1946 season, with the bulk of the 
embankment in place, it was decided 
that the remaining material required 
from this source could be handled 
more economically by truck haul. 

The hopper of the pendulum was 
designed to allow simultaneous load- 
ing with the two shovels and was 
equipped with a chain-type pan 
feeder which served as the hopper 
floor. Material was discharged 
through an adjustable gate opening 
against revolving teeth on a chopper 
roll to reduce oversize material to less 
than 6 in. At the transfer end, 150 ft. 
away, the material dropped onto two 
30-in.-dia. feeding rolls set parallel 
to the 42-in. field conveyor belt. 
Caterpillar tracks, electrically pow- 
ered, were used to move the transfer 
end along the field belt, or to move 
the entire pendulum to a new work- 
ing position; the hopper end was 
moved by either shovel. 

Material was transported over the 
42-in. field belt to the 36-in. main 
belt conveyor system, which was 
9,630 ft. long and traveled at a rate 
of 550 fpm. The pendulum was de- 
signed to handle up to 1.000 cu. yd. 
an hour, but was held to a maximum 
of 870 yards to avoid overloading the 
main conveyor belt. : 
















Getting out the pervious materials 


Prior to the 1946 construction 
season, semi-pervious and pervious 
materials for use in the Zone 2 and 
Zone 3 sections of the embankment 
were obtained from a borrow area 
located immediately upstream from 
the dam. This deposit consisted of 
alluvial strata of sand and gravel 
some 50 ft. in depth, with a capping 
of torrential outwash of large basalt 
boulders and silty clay varying in 
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Fig. 5. Pendulum feeder which was used to load clay material on belt conveyor 
Flexibility of this rig, which was loaded by electric 
shovels, permitted excavation of pit 30 ft. above and below the conveyor belt. 


for transport to the dam site. 





| 
Fig. 6. Compaction of impervious material adjacent to abutments and around 
cutoff walls was accomplished with narrow-drum, frameless roller designed and 


constructed on the job. 


depth from 5 ft. adjacent to the river 
up to 45 ft. near the upper limits of 
the deposit. 

Excavation of the deposit was made 
with three separate shovel cuts. The 
lower cut yielded sand and gravel, 
which could be placed directly in the 
Zone 3 or pervious section of the em- 
bankment. The middle cut yielded a 
mixture of sand and gravel, with a 
sufficient quantity of silty clay to 
produce semipervious material after 
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Absence of framework and special design of tamper 
heads permit compaction of material within a few inches of walls, thus reducing 
the size of areas to be consolidated by pneumatic tampers. 






The upper cut, after 
yielded impervious ma- 


processing. 
processing, 


terial, which was placed in the core 


section of the dam. | 
Bottom-dump trucks, loaded by two | 
or more shovels of 2!4-yd. capacity, 


material | 
from the lower cut directly to the 


transported the excavated 


pervious section of the embankment; 





end-dump trucks were used to handle 
the material from the upper cuts to 
the screening plant for processing. 
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Fig. 7. Details of the processing plant for the screening of material prior to 


placement in the embankment. 


Fine and coarse material are segregated in 


separate bins; rock is discharged at the end of the trommel screen. 


This plant removed all rock in excess 
of 5 in. for later use in the riprap 
and rock-fill sections of the dam. 
The start of reservoir storage in 
December of 1945, necessitated the 
location of a new source for this type 


of material. 
Earth slides provide fill 


As previously mentioned, major 
slides at the left abutment of the dam 
above the spillway channel required 
the removal of a great quantity of 
material in order to insure permanent 
stability. Although some 500,000 cu. 
yd. of material were removed from 
the hillside during 1942 and 1943 in 
an effort to stabilize the slope. a new 
slide of major proportions occurred 
on July 6, 1945. The final slope was 
that the 
semipervious and 


designed so remaining re- 
quirements for 
pervious material could be obtained 
for completion of the embankment. 
including the requirement for a large 
quantity of rock needed to complete 
the rock-fill section, 

During the 1915-1916. 
four exploratory holes were diamond- 
drilled to a depth of 100 ft. in the 


major slide area, revealing the pres- 


winter of 


ence of an extensive clay seam varvy- 
thickness up to 4 ft. 


The 


ing in 
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steeply-sloping clay seam appeared to 
roughly parallel the original ground 
surface and was believed to be the slip 
plane on which the overlying granite 
had been sliding. These exploratory 
holes also revealed that the disinte- 
grated granite above the clay seam 
was badly shattered, but below the 
seam it was fairly hard, showing no 
The 
existence of the clay seam was care- 
fully considered in establishing the 
limits of borrow excavation, so that 


apparent signs of movement. 


the permanently exposed rock slope 
would be in firm and undisturbed 
granite, well beneath the objection- 
able clay seam. 

From the top of the borrow-excava- 
tion cut at El. 4,675, the final slope 
down to EL 
berm is 


is approximately 1:1 
1.400, where a 20-ft.-wide 
provided for safety against rolling 
rocks. Below this berm, the slope is 
flattened to approximately 2:1 down 
to the bottom of the cut at El. 4,206, 
which is the roadway level of the 
dam. 

Excavation is accomplished with 
one o-vd, electric shovel and several 
2!.-yd. diesel-operated shovels, work- 
ing on benches. The excavated mate- 
rial is transported to the left abut- 
ment processing plant in end-dump 
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trucks of 8-yd. capacity. The lo. 
and shattered material overlying | 
clay seam is readily excavated wi 
out the use of powder, but the hard. 
granite below the seam requires bla- 
ing. 


Slide material is screened 


Practically all material excavat, 
from the left abutment slide area ; 
quires processing through a screeni: 
plant prior to placement in the e: 
bankment. This plant, located 1,0\. 
ft. upstream from the axis of the da: 
has performed exceptionally —w 
with lost-time resulting from pla: 
breakdowns amounting to less tha 
2 percent during 1946. Designed t. 
handle 900 yd. of material per hou: 
the plant attained a maximum hour! 
production of 831 yd. during on 
shift. with a season average of 410) 
yd. per operating hour. 

The receiving hopper of the plant 
is constructed of steel and is located 
directly over a pan feeder, which con 
veys the raw material into a shor! 
steel chute with a discharge direct] 
into a trommel screen. The hopper 
has a working capacity of 90 yd. and 
can accommodate four trucks dump 
ing simultaneously. One of the out 
standing features of the plant is that 
it permits stockpiling of raw material 
adjacent to the receiving hopper dur 
ing the time the plant is shut-down 
for repairs. When plant operations 
are again resumed, stockpiled mate- 
rial is bulldozed into the receiving 
hopper, while at the same time addi- 
tional material is being hauled from 
the excavation and dumped directly 
into the same hopper. Because of this 
feature. the plant can be operated on 
a 2-shift per day basis while excava 
tion operations are being carried on 
continuously, 

The trommel screen, 6 ft. in di- 
ameter and 25 ft. long, is set on a 
slope of 3'2:1 directly over a 16-ft. 
wide by 20-ft.-long bin. In this bin. 
which is divided by a partition into 
two compartments, the semiperviou- 
and pervious materials are collected. 

As the raw material passes through 
the screen, fine material drops into 
the first while — th 
coarser material is deposited into th: 
second compartment. A movable gate. 
hinged to the top of the dividing 
partition, can be adjusted to facili- 
tate selection of materials. 


The 


compartment, 


pre cessed 





material is dis- 
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charged into bottom-dump — trucks 
through two openings in the bottom 
of each compartment, controlled by 
air-operated roller flap gates. Over- 
size material falls directly into a rock 
bin where a pan feeder discharges the 
rock into end-dump trucks. 

The 
were constructed on the job mainly 
from caterpillar-track parts. Designed 
to travel 20 fpm., this type of feeder 
has proven to be exceptionally efhicient 


two pan feeders mentioned 


and economical. 

From a control house at the upper 
level of the plant an operator controls 
the receiving hopper feeder, trommel 
screen, and a system of lights indi- 
cating to the truck drivers the correct 
bin to load under. Another controt 
point is located at the lower plant 
level from which an operator directs 
the loading of all trucks. 


Rock for rip-rap and veneer 


Basalt rock is used for the 3-ft. 
layer of riprap on the upstream face 
of the dam, and as a protective veneer 
on the downstream slope. Prior to 
1946, the required rock was obtained 
from the processing plant. After the 
inundation of this area by the reser- 
voir, the remaining rock for facing 
was obtained from a heavy talus slope 
near Elk Creek, about one-half mile 
upstream from the dam on the right 
side of the canyon. In addition to the 
indication of a substantial volume of 
loose rock in the talus slope at this 
location, the cliffs above were situ- 
ated favorably to produce any addi- 
tional rock required by means of a 
“coyote” shot. 

When it became evident that a suffi- 
cient quantity of loose rock was not 
available in the talus slope to com- 
plete the dam, two 3 by 5-ft. tunnels, 
located 80 ft. apart, were driven into 
the rock face above the talus slope 
for a distance of 70 ft. Right-angle 
drifts excavated at the end of each 
way, provided four slightly enlarged 
pockets for holding the explosives. 
Each of these pockets was packed 
tightly with bag powder, after which 
the tunnels were stemmed with tunnel 
muck, carefully sacked during excava- 
tion and stored outside the portals. 
he resulting blast produced about 
100,000 yd. of broken basalt to fill the 
remaining requirements for this type 
of material. 

Excavation of rock from the Elk 
Creek borrow area is accomplished 
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Fig. 8 Processing plant is located on the left abutment of the dam, which made 
it convenient to receive material and discharge it by gravity for transportation. 


Maximum hourly production was 831 cu. 


with one 214-yd. diesel shovel with 
transportation to the dam in trucks of 
8-yd. capacity. The original talus de- 
posit consisted of fairly uniformly 
graded boulders and fragments, with 
occasional pockets of silty clay that 
were wasted at the pit. However, the 
rock resulting from the blast 
more coarsely graded and required 
some blasting of the larger blocks to 
permit loading with the shovel. 


was 


Dam foundation preparation 


Stripping of the abutments and 
excavation for the dam 
were performed by conventional 
truck and shovel methods. Removal 
of the 630,000 yd. of material from 
the cut-off trench was started immedi- 
ately following river diversion and 
was completed to bedrock in 110 
days. This phase of the work was 
facilitated by the small quantity of 
water encountered below 
level. 

Preparation of rock foundations 
under the impervious portion of the 
embankment was done with special 
care, particularly in the area between 
cut-off walls and for a distance of 25 
ft. outside these 
bedrock thor- 
with high-pressure air jets 
prior to placement and compaction of 
impervious material. Excavation and 
preparation of foundations in over- 
burden materials under the coarser 
zones of the dam were also made with 
care, but with the purpose in mind of 
providing foundations equal in den- 


foundation 


streambed 


where the 
cleaned 


walls, 
sound was 


oughly 
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sity and stability to the superimposed 
material in the dam. The foundation 
under the rock-fill section 
pared -by leveling and rolling prior 
to placement of the 6-ft.-thick filter 
blanket. 

Material for the filter blanket, con- 
sisting of a free-draining mixture of 


was pre- 


coarsely-graded sand and gravel, was 
placed in continuous horizontal lay- 
ers not more than 12 in. thick. Im- 
mediately after the placing, each layer 
was thoroughly saturated by sprin- 
kling and compacted evenly by truck 
travel. 


Placing impervious material 


The after 
reaching the end of the conveyor sys- 
tem, discharged over the left abut- 
ment to form stock-pile from which 
one 5-yd. electric shovel loaded the 
material into trucks for distribution 
in the core. or Zone 1, section of the 
embankment. The trucks, of 14-yd. 
capacity, deposited the clay in wind- 
rows parallel to the axis of the dam. 
After spreading to a uniform ‘hick- 
ness of about 8 in. with 


each 


impervious material. 


bulldozer- 


equipped tractors, layer was 
rolled twelve times with sheepsfoot 
rollers to produce compacted layers 
of 6-in. thickness. 

In areas adjacent to the abutments 
and around the cut-off walls, com- 
paction was obtained by means of a 
specially-constructed 


narrow roller, 


supplemented by pneumatic tampers, 
Although the moisture content of 
the clay was usually ideal for rolling 
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and compaction, averaging about one 
percent dryer than optimum, at times 
it was necessary to add water in order 
to produce the proper moisture, con- 
tent. This was readily accomplished 
by spravs attached to the discharge 
end of the conveyor, supplemented 
occasionally by a stream of water in- 
jected into the material as it flowed 
of the belt. In this 
manner, moisture was evenly dis- 
tributed throughout the material. 

In order to obtain maximum bond 


from the end 


between layers, the hard surface crust 
caused by truck travel was broken up 
effectively with a scarifier and moist- 
ened by sprinkling immediately be- 
fore the succeeding layer was placed. 

The 


rollers have given excellent results in 


bureau-designed — sheepsfoot 
compacting the impervious and semi- 
pervious embankment materials. Al- 
though 
serious problem during the earls 


roller maintenance was a 
stages of construction, due mainly 
to the abrasive action of the borrow 
material. this difficulty has been cor- 
rected to a large extent by welding 
hard facing material (Tube Borium 
or Raynite welding rod) on the taper 
Metal _ ballast. 
used in lieu of sand and water to 
bring the total weight of each double- 
drum roller up to 20 tons. not only 


heads and_ shanks. 


reduced bearing wear but also re- 
sulted in other operational advan- 


tages. 


Placing semi-pervious materials 


The semi-pervious materials were 
placed in the Zone 2 sections of the 
embankment in 8-in. layers and com- 
pacted to 6-in. thickness by twelve 
The 


methods used were identical to those 


passes with sheepsfoot rollers. 


used in the core section except that 
scarifying the surface of lavers was 
unnecessary as the material did not 
crust with truck travel. and readily 
absorbed the tempering water applied 
by truck sprinklers. 

The pervious material in the Zone 
3 sections of the embankment was 
12-in. 
pacted by sluicing, supplemented by 


truck 


were performed as soon as practicable 


placed in layers and com- 


travel. Sluicing operations 
after the material was spread. using 
water jets from high-pressure fire 
hose. The equipment was then routed 
over the saturated layer to produce 
compaction. This, of 
course, was done before the sluicing 


maximum 
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water had percolated through the 
layer. 

The rock-fill portion of the dam, 
composed of rock fragments, boul- 
ders. and cobbles from required rock 
excavation and borrow areas. was 
placed dry in horizontal layers. A 
dragline was used for smoothing the 
rock to finish grade, and for broad- 
casting selected loads of smaller rock 
on the surface to fill in the larger 
voids and give the slope a pleasing 
appearance. The 3-ft. layer of riprap 
composed of basalt boulders ranging 
from one-half cubic foot to one-half 
cubic yard in volume, will provide 
adequate protection against wave 
action at the upstream face of the 
dam. 


Settlement being studied 


Settlement apparatus and plezome- 
ters are installed in the embankment 
to determine the actual behavior of 
the materials both during construc- 
tion and after the dam is completed. 

Apparatus installed at two loca- 
tions provides means of measuring 


foundation settkement and embank- 
ment consolidation. Each installa- 
tion consists of telescoping 1'%-in. 


and 2-in. pipes, with every other 
|'.-in. pipe section anchored to the 
embankment with a 3-ft. 
These cross arms are 5 ft. apart ver- 


cToss-arm. 


tically and each moves independently 
of the rest of the system. 

Pressures developed within the dam 
are determined by means of piezome- 
ters installed at various locations in 
the embankment. Plastic tubing ex- 
tends from each piezometer tip to a 
terminal well located near the down- 
stream toe of the dam. As the tubes 
are filled with liquid, pressures devel- 
oped in the embankment are trans- 
mitted through them from the tips to 
a gage at the terminal well. 


Direction and execution 


Anderson Ranch Dam is a compre- 
unit of the project 
being constructed by the U. S. Bureau 
of Reclamation under the administra- 
tive guidance of R. J. Newell. regional 
Boise, Idaho. Design and 


hensive Boise 


director. 
construction are under the technical 
of Walker R. Young. 
chief engineer of the bureau. The 
bureau is a branch of the U. S. De- 
partment of the Interior, of which 
J. A. Krug is Secretary. Michael 
W. Straus is Commissioner of Recla- 


supervision 
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mation, and has his headquarters 
Washington, D. C. 

Construction of the dam = and 
appurtenant structures is being p 
formed by the Morrison-Shea-Twai 
Winston Co., under the field direct 
of Charles S. Bradley, assisted 
John Erdle, job engineer. Fabri 
tion of penstock and outlet pipes 
under contract with Southwest Wel, 
ing and Manufacturing Co. of 


Alhambra, Calif. 


City-Owned Utilities 
Report Revenue Rise 


Revenues from city-owned utilities 
in Kansas jumped 37 percent in the 
last five years, according to th 
American Municipal Association. 

Citing a survey just published in the 
Kansas Government Journal of city- 
owned waterworks, gas systems. elec- 
tric distribution. and electric generat- 
ing plants and distribution systems. 
the association stated that while total 
revenues rose from $12,956,000 in 
1941 to $17,731,000 in 1946, the valu- 
ation of city-owned utilities increased 
13 percent. 

An overall summary shows utility 
consumption increased from 26 to 58 
percent from 1941 to 1946. During 
this period the number of Kansas con- 
sumers served by these utilities in- 
creased only 5 to 10 percent. 

City-owned waterworks—Number 
of consumers increased 10 percent 
while water consumption increased 26 
percent and water revenue increased 
31 percent. 

City-owned gas systems—Numbe: 
of consumers increased 7 percent 
while gas consumption increased 27 
percent and gas revenue increased 36 
percent. 

City-owned electric distribution sys- 
tems—Number of consumers _ in- 
creased 5 percent while consumption 
increased 58 percent and revenue in- 
creased 31 percent. 

City-owned electric generating and 
distribution systems—Number of con- 
sumers increased 9 percent while con- 
sumption increased 39 percent and 
revenue increased 4] percent. 

The 1946 y of the Kansas 
Government Journal covered 364 
city-owned waterworks. 18 gas sys- 
tems. 65 electric distribution systems. 
and 70 electric generating and dis- 


survey 


tribution systems. 
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Compressed Air To Prevent Freezing 
In Open-Air Filter Plant Units 


Compressed air bubbling through 
water in tanks and 
rapid sand filters is expected to pre- 
vent freezing in a 6-med. water filtra- 
tion plant being installed at Pasco, 
Wash. Designers of this plant hope 
that this system will eliminate the 
need for enclosing these units to 
escape damage from severe winter 
weather. Air capacity of some 30 
cfm. at 5 psi. is being provided by 
means of a 5 hp. compressor for the 
protection of the two 34x125 ft. sedi- 
mentation basins and the four rapid 
sand filters. 

The design was based on experi- 
ence gained in Milwaukee, Wisc., 
where for a number of years water in 
several lakes in city parks has been 
kept relatively free from ice even 
during prolonged cold snaps where 
the temperature went as low as minus 
15 deg. F. The purpose in Milwau- 
kee was to protect ducks and other 
wild-life from becoming caught by 
the quickly frozen water. 


sedimentation 


Thermostatic control 


In the Pasco plant, air will be de- 
livered through 4- and j-in. pipe set 
around a perimeter of the units. 
These pipes will have 1/32-in. per- 
forations spaced 1 in. apart. The air 
pipes will be set near the bottom of 
the sedimentation basin and just 
above the sand level in the filter units. 

A thermostatic control will turn on 
the compressor when the outside air 
temperature falls below the freezing 
point. Experience may prove that 
some lower temperature is permissi- 
ble. However, it is believed the water 
will freeze quickly when exposed to 
sub-freezing temperatures as it is 
taken directly from the Columbia 
River which is only a few degrees 
above freezing the year around. 

Although the Milwaukee experi- 
ence indicates this scheme will work, 
its success is not assured in filter 
plant installations the designers cau- 
tion. However, it is believed worth 
a try because the equipment required 
is relatively inexpensive as compared 
with the cost of housing the units. 
Sesides this, winter weather in Pasco 
is normally not very severe; a heavy 
freeze that could damage the new 
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plant being expected about one year 
in five. 


Two-stage sedimentation 


A design feature of the Pasco plant 
is a small pre-sedimentation unit to 
remove the larger pieces of floc be- 
fore the main basin is reached. This 
20x50-ft. unit has mechanical scrap- 
ers and is located just after the mix- 
ing basins. It will permit the opera- 
tion of the main units or coagulation 
basins for a longer period of time be- 
tween shutdowns for manual clean- 
ing. The sedimentation 
system will assure the removal of a 
major part of the river sand and silt 


two-stage 


that is in suspension in the water. 

Briefly. the process at Paseo is as 
follows: Water first flows through a 
flash mixing 
added through 
mixing basisns equipped with pad 
dles on vertical shafts. The rest of 
the plant consists of the 20x50-ft. 
pre-sedimentation the 
34x125-ft. basins 


four rapid sand filters. 


basin where alum is 


and then slow 


two 


basin. two 


coagulation and 
Provision is 
made for either a pre- or post-chlori 
nation. 

A contract for the construction of 
the buildings required is held by 
James of Seattle 
and a subsequent contract for the in- 


Construction Co. 


stallation of equipment and pumps is 
expected to be let this fall. 

John C. Cunningham 
ates Portland, Ore., designed 
plant for the city of Pasco. 


assocl- 


the 


and 


Many Cities Open 
Off-Street Parking Lots 


Sixty-five cities last year opened 
new off-street parking facilities to re- 
duce downtown traffic congestion ac- 
cording to the International City 
Managers’ Association. 

Information gathered for the 1947 
Municipal Yearbook further reveals 
that a total of 345 cities out of 875 
reporting now have one or more off- 
street parking lots in operation,—a 63 
percent increase over 1942 when only 
211 cities operated municipal off- 
street parking facilities. 

Four cities spent more than $50,000 
each on new municipal parking lots 
last year—Eau Claire, Wis.; Miami 
Beach, Fla.; White Plains, N. Y.; and 
North Adams, Mass. Cleveland, 
Anaheim, Cal.; Greensburg. Pa.; and 
Winnetka, lll. each made capital out- 
lays of from $10,000 to $50,000 for 
parking facilities. 


Miami to spend $300,000 


Miami Beach, Fla.. voted a $300,- 
000 bond issue for off-street parking 
and in addition used $73,733 from tax 
revenues to establish parking lots. In 
California, the City of Whittier pur- 
chased five off-street parking lots from 
the proceeds of 300 parking meters 
installed in 1945. 

St. Petersburg, Fla., which opened 
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two lots totalling 1,100 cars capacity, 
set the record last vear for 
expansion of municipal parking facili- 
ties. Costs of the lots were a moderate 
$8.000. 


area- 


An average of two lots is operated 
by each of the 345 cities over 10.000 
population reporting publicly-owned 
facilities. The largest publicly-owned 
and operated parking lots in the 
country are those run by the Chicago 
Park District, holding more than 
5,000 autos. 

Fewer than 20 cities charge autoists 
for parking. Rates vary from 10c. 
per day in Akron to 35c. for 24 hrs. 
in Chicago. Miami Beach and several 
other installed parking 
About 35 cities 
throughout the country have placed 
two-to-four hour limits on parking in 
city-owned lots. 


have 
meters in their lots. 


cities 


To relieve congestion, the City 
Planning Commission of Columbus, 
Ohio, has made a proposal for the 
construction of a $2,000,000 parking 
center which would provide space for 
4.000 cars. This would be built un- 
derneath the lawn of the state house. 
At. Pittsburgh, 


Parking 


Pa., the city’s new 
Authority has announced 
that its first parking facility may be 
in operation next year. 
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Test structure for runway foundation experiments at the Fairbanks, Alaska, permafrost test field. 


A Test Study of Foundation Design 


For Permafrost Conditions 


Contents in Brief—Permafrost, or permanently frozen, ground is widely 


destructive of engineering works throughout Alaska. Army engineers have 


begun a test study of foundation design for permafrost conditions with an 
extensive field testing station at Fairbanks, Alaska. Airplane surveys of 
Alaskan terrain and laboratory studies in the United States are being 


employed to supplement the field tests. 


INTENSIVE TESTS to determine stable 
foundation types for buildings and 
other structures in permafrost regions 
are being conducted by the Corps of 
Engineers, U. S. Army. The work 
was prompted by disastrous happen- 
ings to roads, runways and buildings 
constructed in Alaska for war oper- 
Some 500 miles of the 
Alaskan highway had to be relocated. 


ations. 


many airport runways rebuilt and 
sagging 
because of settling foundations due 


to permafrost. 


buildings straightened up 
\ fundamental rem- 


1d Vol. p. 404) 





edy had to be worked out, and to find 
it a definite research program was 
started in 1945. The work is of 
special interest. 

A study of permafrost is unique in 
the history of American engineering 
research. Present military needs are 
those of least importance. A success- 
ful determination of foundation se- 
curity is necessary for an economic 
development of roads, railways, city 
public works and private building in 
Alaska. 

Permafrost problems are nothing 
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new. They have been a prominent 
and vital consideration since major 
engineering construction hasbeen 
undertaken in Alaska and other frigid 
regions. Russian engineers have had 
long experience with them in Siberia 
(ENR Nov. 28, 1946). How serious 
they may be is outside of most 
foundation experience, however, and 
calls for brief explanation. Perma- 
nently frozen ground, permafrost, is 
a condition over most of Alaska. The 
frost depth varies from nothing on 
the southern border to a so far deter- 
mined depth of 960 ft. south of Point 
Barrow. Permafrost exists where 
winters are long and cold, where 
summers are short, dry and relatively 
cold and where precipitation is scarce 
during the year. 

The upper limit of permafrost is 
referred to as the permafrost table. 
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Fig. 2. Details of the 26 runway foundations on permafrost under test at Fairbanks test field shown on opposite page. 


It is variable in depth from the sur- 
face but remains relatively constant 
at any point unless the natural sur- 
face is disturbed. The layer above 
the permafrost table is known as the 
active layer. This is the few surface 
feet that freeze and thaw with the 
change in seasons. If the soil is 
oarse grained well-drained material, 
no heaving takes place during sea- 
sonal freeze and thaw. However, if 
it is of fine-grained material the effect 
of heaving and settlement can be 
disastrous. There are many varia- 
tions of ground movement—creeping. 
sliding, shrinking, cracking, heaving 
and settling—all of which may occur 
in many combinations and grada- 
tions. Coupled with these conditions 
of soil movement is the fact that 
underlying permafrost prevents any 
subterranean drainage and surface 
ditches fill with mud. 

Normally, the permafrost table 
remains at constant level during the 
seasonal thawing and freezing of the 
active layer. The natural vegetation 
in Alaska acts as insulation to pre- 
serve this condition. When the pro- 
tecting vegetation is removed for 
construction, thawing temperature in 
the active layer penetrates deeper and 
the permafrost begins to thaw and, 
if fine material, to become unstable. 
If a thawing temperature continues, 
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as under a heated building. thawing 
continues. causing a progressive re- 
cession of the permafrost table. 


Research inaugurated 


While in general the facts outlined 
were known to engineers with Alas- 
kan experience it required the heavy 
operations of military road building, 
and airfield runways and buildings to 
impress their economic significance. 
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- me 
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ie “oes >” 
x £ 

8 * 
_ 


The costly relocation of the Alaskan 
highway in 1943, a year after con- 
struction, has already been noted. 
Also within a year after construction. 
runways at Northway Airfield had to 
be completely dug out and the exca- 
vated back-filled 
Keeping adequate founda- 
tions under large heated buildings 
was even more difficult a problem 


than runways since the heat constantly 


area with coarse 


material. 


Fig. 3. Section of runway test area showing several types of insulation in place. 
In the right foreground is "Zonolite" concrete, in the left foreground is moss and 
spruce boughs, in the back section is "Foamglas" in place. Additional blocks of 


"Foamglas" are stacked at extreme right. 
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Fig. 4. Construction operations and hindrances in placing “Foamglass” and "cell concrete" insulation March 24, 1947. (1) 


Sealing joints in 6-in. layer of "Foamglas” with tar. (2) Sealed layer of "foamglass" receiving cover of runway base material, 
{3) Spring snowfall blankets "cell concrete” with joints open. (4) Melting ice from joints of "cell concrete" with weed burner. 


thawed the underlying permafrost to 
greater depths. Cumulative troubles 
dictated a purposeful search for cause 
and remedy. 

After some preliminary study, a 
separate research organization was 
set up at the U. S. district-engineer 
office at St. Paul, Minn. in 1945. The 
investigation is now well under way 
with 20 employees in the field at Fair- 
banks, Alaska, and 10 at the St. Paul 
headquarters. Research to determine 
thermal properties of soils and insu- 
lating materials is being conducted at 
the University of Minnesota and the 
air-photo reconnaissance phase of the 
work is being done with the assist- 
ance of Purdue University. Besides 
this direct experimental work obser- 
Vations are in progress at existing 
airfields to record movements of the 
permafrost table, fluctuations of 
groundwater, runway and_ building 
settlement, soil characteristics and 
other action or conditions affecting 
permafrost foundations. Only the 
direct field testing program is de- 
scribed here. 
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The objectives of the tests are: (1) 
to find the best methods to be used 
on various types of soils in construc- 
ing airports and airport structures. 
buildings of all types and utilities; 
(2) to determine whether surface 
vegetation should be removed or left 
undisturbed; (3) to discover the 
best type of insulating material to 
assure a stable foundation: (4) to 
determine the depth piling should be 
placed in permafrost to prevent fail- 
ure of structures, and (5) to ascertain 
the value of air-photo studies in 
selecting construction sites. 

At first thought it would seem that 
the last objective numbered should be 
the most visionary of practical at- 
tainment but the survey operations 
are already paying off. Many terrain 
features easily recognized from air- 
photographs offer valuable clues to 
the presence or absence of perma- 
frost. Ridge lines, drainage patterns, 
flood plains, ground slopes and other 
topographical characteristics serve as 
dependable guides to likely construc- 


tion sites. Tree species also offer 


clues to soil types and conditions. 
For example birch usually indicates 
unfrozen ground; spruce, wet ground 
and a high permafrost table; willow 
presence of underground water; pine 
and fir, well drained, granular soils, 
low permafrost or none at all. 

Construction of the field test areas 
was completed in June, 1947, and 
observations are now being recorded. 
The testing ground is near Fairbanks 
on an area of fine-grained soil with 
a permafrost table only 3 or 4 ft. 
below the surface. The illustrations 
show the topography and_ natural 
growth. The area is in three divi- 
sions, 

Division 1 is being used to observe 
the effects of solar radiation and 
climatic conditions such as wind ve- 
locity, humidity, air temperature and 
precipitation. One part is left in its 
natural state, one has been cleared of 
brush and trees but not stripped, and 
the third has been stripped to a depth 
of 12 in. Each section has its tem- 
perature measuring instruments, ver- 


tical-movement observation — points 
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For solar 
radiation observations there are three 
30-ft. square 6-in. concrete slabs. one 
painted white, one painted black and 
one left the natural concrete color. 
Automatic temperature recording ap- 
paratus in each slab will determine 
the effect of coler on heat transfer 
into the ground. 

Division 2 of the test area is used 
for runway studics, Fig. 1 is an 
airplane view and Fig. 2 gives the 
general details. The 
test structure is two rows of runway 
slabs 50x50 ft. with a temperature 
well in the center of each. The 
depth of the base course, as shown by 
Fig. 2, varies from 2 ft. to 12 ft. 
The pavements are concrete, asphalt 
and gravel. Under several of the 
slabs a layer of insulating material 
is inserted 2 ft. deep in the base 
course. The insulation 
moss, spruce boughs. “Foamglas’, 
“Zonolite” (expanded vermiculite) 
concrete and “cell concrete.” Cell 
concrete is made in a special mixer 
using a foam compound which causes 
air bubbles to form in the concrete 
making it light and an excellent insu- 
lator. 

Fig. 3 shows various kinds of the 
insulators being placed. 


and groundwater wells. 


construction 


used was 


The views 
grouped in Fig. 4 show operations in 
placing “Foamglas” and “cell con- 
crete”, with an 
climatic conditions. 


indication of the 
Figs. 2 to 4 
indicate all essentials of runway test 
structure and construction. 

Division 3 is being used to test 
different types of foundations under 
heated buildings. Eight 16x16 ft. 
buildings of the type shown by Fig. 5 
heated to 60 deg. were built each on 
a different foundation. Five are set 
on gravel fills ranging from 2 ft. to 
6 ft: deep; one is set on mud sills 
directly on the surface, and two are 
set on posts 2!2 ft. above the natural 
surface to allow free air circulation 
underneath. Several — temperature 
wells are installed under each build- 
ing. In another place, piles have 
been driven to various depths from 
just to the permafrost table to a dis- 
tance into the permafrost of three 
times the thickness of the active layer 
above. The purpose is to check the 
effect of soil freezing to the piles 
when the active zone refreezes and to 
determine the depth piling must be 
placed in permafrost to prevent its 
veing dislodged by front action in the 
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Fig. 5. Buildings for foundation tests are uniform in all details except floors and 


foundations. 





Fig. 6. Rock wool was placed in the floor of one of the test buildings to determine 
its value in reducing heat radiation. 


active laver above permafrost zone. 

Throughout the work. details have 
been varied to determine the effect if 
results. In the 
foundations. for example. in one a 


any on building 
concrete slab is substituted for the 
insulated wooden floor shown by Fig. 
6. in another a layer of insulating 
inserted in 
foundation fill. 

All the work heads up in the St. 
Paul. Minn. District Office. U. S. 
Engineer Corps. Airplane survey. 
laboratory and test-field data will be 
reported to that office to be correlated 
and reported. 


material is the gravel 


It will require several 
years for conclusions definite enough 
for design in detail. From the infor- 


mation had it may be concluded in 
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general: (1) Where possible. areas of 
coarse-grained soils should he selected 
Where 


runwavs are located on 


as construction. sites: (2) 
reads and 
fine-grained soil, this should be exca- 
vated at least to the permafrost table 
and backfilled with coarse material: 
(3) An air space should be provided 
under heated buildings to decrease 
heat transfer into the ground, and 
(4) Piles should be sunk into perma- 


frost to twice the depth of the active 


zone to prevent frost uplift. 

The information for this 
was furnished by the U. S. Engineer 
Office. St. Paul, Minn., for which Col. 
Walter E. Wilson Jr. is District En- 
gineer and Henry J. Manger is in 
direct charge of the tests. 
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Fig. 1. Excavation is by the top-heading- 


and-bench method with all material 
loaded by hand into cars operating on 
a narrow-gage track. 





Fig. 2. An extra box at each shaft is 
kept on hand to permit a car to return 
to the heading without delay. 





Fig. 3. The boxes are removed from the 
tunnel with a crawler crane. Material 
is stockpiled if trucks are not available. 
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Constructing a Big Sewer by Tunneling 


Contents in Brief—In building a large sewer by tunneling methods, the con. 


tractor used hand tools for the excavation work, in view of the variation jn 


material penetrated and the water encountered. Construction of concrete 


invert follows closely behind installation of steel arch lining, while erection 


of the arch is delayed until the brick lining for the invert is in place. Concrete 


is delivered to steel forms, designed for quick assembly and easy transporto- 
tion ahead, by a pump located at one of the entrance shafts. 


Because of its location below a 
heavily traveled street in a highly 
developed area, construction of a 
long large-diameter storm sewer in 
Washington, D. C., has been re- 
stricted to tunneling. Methods pro- 
ducing maximum progress with small 
crews are being used, and the public 
has been unaware that the project is 
going ahead, as no interruption to 
traffic has occurred. Settlement of 
the street pavement has been avoided 
thus far. 

Total length of the sewer, which is 
being built along Fifth Street in the 
northwest section of the city, is 2,700 
ft. For about one-half of the dis- 
tance a finished inside diameter of 7 
ft. is specified and 7 ft. 6 in. for the 
remainder. Depth of the invert varies 
from 25 to 40 ft. below street level, 
placing the sewer below numerous 
utility lines. The slope of the sewer 
is two percent. 

Minimum thickness of the wall of 
the sewer is 15 in. For the lower half 
of the conduit this thickness is made 
up of 43 in. of vitrified sewer brick 
and 103 in. of concrete, while the 
crown section is all concrete. Longi- 
tudinal reinforcing consists of }-in. 
dia. bars on 18-in. centers. The cir- 
cumferential steel for the invert con- 
sists of two layers of 4-in. dia. bars on 
7-in. centers, with that for the crown 
reduced to one layer of the same size 
and spacing. The overlap of the 
latter bars with those of the invert is 
15 in. 

Soft decomposed rock is penetrated 
for about 600 ft., hard granite for 500 
ft., a mixture of decomposed rock and 
clay for approximately 900 ft.. and 
clayey sand and gravel for most of 
the remainder. Considerable water 
is encountered. Two shafts have 
been put down and two headings are 
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being worked from each shaft with 
the maximum length of bore to be 
900 ft. 


Hand methods more economical 


Use of a mucking machine for 
loading materials within the tunnel 
was considered, but the final decision 
was to use hand-loading methods. 
This procedure was selected for the 
following reasons: (1) no mucker 
was readily available: (2) great 
variation in water-saturated material 
was expected in some sections, and 
(3) hand tools offered a maximum of 
flexibility and economy for this par- 
ticular operation. Excavation is 
being accomplished by the top-head- 
ing-and-bench method. 

Special cars operating on light: 
weight rails of 16-in. gage are used 
to deliver supplies and to remove ex- 
cavated material from headings. Th: 
all-welded steel box of each car is 
about 1 cu. yd. in capacity and is not 
attached to the car’s carriage. This 
design permits loaded boxes to be 
raised quickly from the shafts by 
means of a crawler crane operating 
on the surface (Fig. 3). These boxes 
are sloped outward at one end to per: 
mit quick dumping. 

Excavation is speeded by keeping 
an extra box at the bottom of the 
shaft on a low platform parallel to 
the track. As quickly as the loaded 
box is raised off the carriage an 
empty box is shifted by hand onto the 
carriage and the car returned to the 
heading (Fig. 2). 
ing of buckets. excavated material is 
stock-piled temporarily if no truck 
is available immediately. 

The excavation crew consists 0! 
four miners using pneumatic tools. 
eight muckers, and two car men shilt- 
ing cars between the heading and th: 


To speed empty- 
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Fig. 4. The steel lining plate for the arch is supported on 3-in. timber shoring. 


shaft. Where the tunnel slopes down- 
ward to the shaft, two car pushers can 
move the loaded cars by hand, but 
for uphill movement, an air-driven 
The winch is 
located in the bottom of the shaft and 
is powered with air from one of two 
315-cfm. portable compressors oper- 
ating on the surface. 

The blasting procedure — varies 
because of the frequent 
change in the type of material pene- 
trated. Explosives consisting of 40 
percent dynamite are discharged in 
2}-in. holes 6 ft. deep sunk with pneu- 
matic hand drills. At some locations 
\8 holes are used, the charge per 
hole having as many as five }$-lb. 


| sticks, while in other cases only a few 


holes are drilled and the charge is 
A blast 
is set off about every 5 ft. along the 
tunnel, 


Steel lining used for arch 


Where a 7-ft. dia. sewer is speci- 
fied. the tunnel is made slightly over 
10 ft. in diameter; for the section of 
‘} ft. finished diameter an 11-ft. bore 
is used. The arch of the tunnel is 
lined immediately behind excavation 
with 16x36-in. steel liner plate 3/16 
in. thick. These plates are equipped 


| with a narrow flange along all four 


edges that permits the sections to be 
At either side the 


F arch lining is supported on vertical 
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legs of 3-in. thick planking that forms 
continuous shoring, (Fig. 4.) 

To provide maximum safety and to 
make for easier shifting of muck cars, 
construction of invert is also ad- 
vanced as rapidly as possible. Once 
excavation has advanced 30 ft.. a 
form is installed and concrete placed 
in this section. The form is made of 
6-ft. sections and consists of 3/16-in. 
steel plate reinforced with four lines 
of double ribs made of 3x3x}4-in. 
angles, 


Concrete pumped into place 


Concrete for both invert and crown 
is placed by means of a pump. For 
some sections the pump is located on 
the surface adjacent to the shaft, and 
for otuer sections at the bottom of the 
shaft. Concrete with a minimum com- 
pressive strength of 3,000 psi. at 28 
days is specified. The usual mix on 
a l-yd. basis is as follows: Sand, 
1.206 I|b.; aggregate. 1.969  lb.: 
cement, 54 bags; and water. 7 gal. 

Gravel aggregate is used and the 
gradation varies from that passing 
the l-in. sieve to that retained on the 
No. 4 Ordinary Portland 
cement is specified. Limited to a 
maximum of 6 in., slump is normally 


sieve, 


4 and 5 in. 

Concrete is delivered to the shaft 
in 4-yd. batches by 
mixers. 


between 
truck-mounted 
through 6-in. pipes and is placed at 


1947 
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It is pumped to the face 


the rate of about 15 cu. yd. per hour 
with a seven-man crew consisting of 
two men on the surface and five in 
the tunnel. The concrete is dis- 
charged into the top of the forms first 
at one side. then the other. As work 
advances the discharge pipe is short- 
10-ft. sections without 
ting off the delivery pump. 


ened in shut- 

When a heading has been extended 
for the full distance planned, the 
brick lining for the invert is added. 
This lining is used to provide maxi- 
mum protection against scour, since 
the sewer will transport storm water 
Brick 
is lowered to the shaft bottom and de 
livered to the desired point in the 
tunnel by use of boxes and cars pre- 


containing abrasive particles. 


viously mentioned. The mortar is 
mixed on the surface and delivered in 
\-vd. batches. the mix consisting of 
94 Ib. of cement and 2} cu. ft. of 
sand. 

Generally, six men are used for the 
brick-laying crew. These men include 
the man preparing the mortar and 
delivering brick to the bottom of the 
shaft, one bricklayer, one bricklayer’s 
helper, and two men delivering sup- 
plies from the shaft and assisting in 
shifting the templates and other work. 
The brick are laid in a 3/16-in. thick- 
ness of mortar. For the lower two- 
thirds of the lining vitrified 
brick is used, (Fig. 7) for the rest 
upper third a hard brick not vitrified 


sewer 


is specified. The six-man crew lines 
at least 30 ft. which 
requires between 2,200 and 2.300 


of the sewer. 


brick. each 8-hr. working day. 


Arch built in 60-ft. sections 


Construction of the concrete arch 
is the last operation in lining the 


Fig. 5. Reinforcing steel is bent by 
hand using a wood block template. 
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Fig. 6. Arch forms are supported on short sections of 2-in. pipe, set in holes drilled 
in the invert concrete on 4-ft. centers and by 2'/2-in. pipe shores spaced at 6 ft. 


along the center line. 





Fig. 7. To provide protection against abrasion, the lower two-thirds of the sewer 
is lined with vitrified sewer brick laid in mortar over the invert concrete. Above 
this is hard brick to the mid point of the tunnel. For the upper half, concrete is 
used inside the liner plates shown in this view. 


tunnel. In this work the steel liner 
plates previously mentioned are left 
in place. The arch is constructed in 
00-ft. sections instead of 30 ft. as 
with the invert, to permit greater effi- 
The entire 60 ft. of forms 
is moved ahead on two special car- 


clency. 


riages operating on a narrow-gage 
track with each carriage supporting 
30 ft. of forms. 

The steel forms for the crown are 
available in 6-ft. sections and they 
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are similar in design to the invert 
forms. The discharge end of the 
pipe consists of 


joints 


concrete delivery 
50-ft. section with 
mounted above the forms at the top 
of the arch. Placing of the arch con- 
crete starts at the far end of the sec- 


tion being lined. As work progres- 


Ww elded 


ses, the 50-ft. discharge section is 
pulled back in 10-ft. jumps by re- 
moving a 10-ft. section of the delivery 
pipe outside of the forms. To shorten 
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the pipe a shut down of less tha: 
minutes is required. 

Using the same size crew a 
constructing the invert, it is pos 
to place concrete for 60 ft. of « 
in 33 hr. Normally, this crew 
structs 60 ft. of the arch each work i; 
day, including the erection of th 
reinforcing steel, shifting of th, 
forms, and the actual placing of the 
concrete. There have been no ser ius 


delays on the work. 


One section requires air 


For one section of the tunnel com. 
pressed air is being used because o{ 
excessive infiltration of water. Jy 
this work a 1,000-cfm. diesel-drivey 
compressor was set up on the surface 
and connected by a 6-in. dia. line to 
a surge tank 4 ft. in diameter and § 
ft. long, which in turn discharged into 
the tunnel ahead of the air lock 
through a 6-in. line. At the onset. a 
high loss of air occurred; a pressure 
of only 3 to 4 psi. could be main- 
tained in driving the first 175 ft. from 
the lock. After this section of the 
tunnel had been lined, it was possible 
to mine about 75 ft. additional. How- 
ever, to advance the work under air. 
L.000-cfm. 
compressor was found to be necessar\ 
to keep out the water. 

With this equipment a pressure of 
5 to © psi. has been maintained at the 
heading and it is hoped that the two 
compressors will be sufficient to co 
plete the bad section, about 500 ft. 


installation of a second 


long. 
Good progress is made 


Progress to date on the entire proj 
ect has been good. It is anticipated 
that the $550,000 job will be com- 
pleted in nine months. About 4 
men are employed on a 48-hr. week. 
The work is being done by the Square 
Construction Co., Cleveland, Ohio. 
with Frank P. Raganese, president, 
in general charge, and J. Scaravilli in 
direct charge. 

For the District of Columbia Brig. 
Gen. Gordon R. Young is engineer- 
commissioner; Harold A. Kemp, di 
rector of the sanitary engineering di- 
vision; Elwood Johnson, deputy 
director of sanitary engineering, and 
Y. J. Wright, design engineer in the 
sewer department. 

In the field Y. D. Harbaugh, con- 
struction engineer, is in gen ral 
charge, assisted by R. A. O’Brien. 
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Comment and Discussion 


Readers’ opinions on matters that concern engineers and contractors 


Folded Scale for Slide Rule 


Sir: I was interested in the article. 
“How To Speed Up Slide-Rule Work” 
hy Dean Lee Johnson (ENR, July 
of, 1947, vol. p. 112). 
have seen the same material in his 
Engineering Problems Manual and in 
other articles. 

I was especially interested to find 
a name, the “center drift” method, 
for the procedure I have used since 
1927. 

Now I don’t know whether I should 
feel proud that I also “discovered”, 
from the manual of instructions. the 
time-saving method of using folded 
scales or whether I should kick my- 
self for not telling the world about it 
The folded scales consti- 
tute a valuable addition to the slide 
rule. Their use saves time and by 


However. I 


long ago. 


the elimination of one or more set- 
tings of slide and hairline reduces the 
It is. of course, 
ery important to keep the upper 
folded ) and the C and D 
sales in proper register—that is, so 
adjusted that all corresponding in- 
dices will coincide at the same time. 
As Prof. Ray Ownby of our staff 
points out, the “efficiency” or saving 
of time in the use of a slide rule de- 
pends very slightly on slide travel. 
lt can be moved the length of the 
rule in about 0.2 sec. What takes 
time is the necessary care in setting 
precisely on the desired point. | 
would be disposed to ignore that fea- 
ture of the efficiency question altc- 
gether. However, the exercise of 


liability of error. 


scales 


| judgment in using the proper scales 


to keep more than half the slide in the 
frame and thus enable multiplication 
by a third factor of any magnitude 
Since we pur- 
chased our first log-log demonstrator 
ten or more years ago, we have been 
teaching this principle to our students 
as an obvious feature of the use of 
folded scales. That is, of course, 
what they were designed for. 

In his efforts to stay near the 
center, Dean Johnson in two of 
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his illustrative — problems—namely, 


8.16 X 11.4 


and a 
2.85 X 3.29 


2980 
3.17 X 4.08 X 3.48 


picks factors, 3.43 and 3.29 out of 
the order in which they appear in 
the problems. That is all right for 
an experienced operator like the dean. 
In fact. I often do it. However. the 
student, who starts skipping about to 
is likely 
to omit or use a factor twice. This has 
happened on more than one occasion 
in my experience, 


save an inch or so of sliding. 


R. T. Brown. 


Assistant Professor of Civil Engineering, 
The University of Tennessee, 
Knoxville, Tenn. 


Slide Rule Method 


Sir: In February, 1927, being a 
sophomore engineering student, I ac- 
cumulated $9.85 and purchased a K 
and E Log-log Duplex Slide Rule. 
There being no academic course in 
slide rule available to me, I set about 
with the aid of the instruction 
pamphlet accompanying the slide rule 
to acquire ordinary proficiency in the 
use of said instrument. 
process I 


During this 
learned to use the “in- 
verted” and “folded” scales and for 
twenty years have applied “The Cen- 
ter Drift Method” to that type of 
problem wherein a saving of time re- 
sulted. I did this with no realization 
whatever that I was “pioneering.” 

“The Center Drift Method” as pre- 
sented by Dean Johnson (ENR, July 
24, 1947, vol. p. 112) admittedly has 
merit and certainly should be used 
as one method. often quite advantage- 
ous, of handling problems in multipli- 
cation and division. However, many 
“old” engineers still use a simple 
Mannheim slide rule and it is very 
doubtful if any operator using any 
improved method could ever “save up 
to 50 per cent of the time” in the 
solution of varied engineering prob- 
lems as compared with men who 
recognize the slide rule as a tool 
which will leave time for thinking 
rather than regarding it as the object 
18, 1947 


September 


of mental effort. For average. 
day problems in engineering work: 
If “The Center Drift Method” did 
only require “one-third the amount 
of movement” and if it did only re- 
quire “about half as much time”, it 
is doubtful if the time and effort so 


saved would aggregate many days in 


every- 


the lifetime of the average engineer. 
after all 


strictly routine sub-professional work 


who unless he is doing 

spends far more time thinking than 
multiplving. J. C. Brincer. 
Civil Engineering, 
Tenne SS€¢€ Knoxville. 


Associate Professor of 


The University of 


Wood Pile in Chicago 


Sir: In the second paragraph of 
your editorial on Deep Foundations 
at Chicago (ENR, Dec. 12, 1946, vol. 
p- 779). a that 
“Until about 1880, Chicago was a 
city of wood pile foundations.” 

To the best of my knowledge the 
facts are these: Prior to 1883 there 
were no pile foundations used. except 


statement is made 


perhaps under timber elevators along 
the Chicago river. In 1883 wood piles 
were used under the river walls of 
the Sibley (now the Central Cold 
Storage Co.) warehouse on the north 
bank of the river immediately east of 
N. Clark St. In the 1890's wood piles 
were used in the foundations of the 
Chicago Publie Library 
N. Michigan Ave. between F. 
dolph and E. Washington Sts. and 
the old U.S. Postoflice building (now 


the Federal building). 


building on 
Ran- 


Few. if any. 
other buildings used piles. In the 
Fisher building. short piles were used 
in an effort to consolidate the upper 
clay. but no other building. to my 
knowledge, repeated this experiment. 

In 1890 the first Chicago caissons 
were used under the west wall of the 
Stock building, 
the remainder of the building being 


Chicago Exchange 
carried on wood piles, but it was not 
until 1890 that a building on E. Wash- 
ington St. was built using all caissons. 
Except for the above, all Chicago 
buildings built prior to 1900 were on 
spread footings. including the 21- 
story Masonic Temple. In more re- 
cent times, installed 
Recently cais- 
sons to hardpan or bedrock have been 

favored for tall buildings. 
FRANK A. RANDALL. 


4. Randall and Sons, 
Structural Engineers, 
Chicago, Illinois 


caissons were 


under the Fair Store. 


Frank 
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From Field and Office 


WORKING PROBLEMS AND TIME-SAVING METHODS FOR ENGINEERS AND CONTRACTOR; 


SLAB STRENGTHS COMPARED Plastic Aids Drafting 
On Glass-Top Tables 


Illuminated glass-top tables are 
frequently used in drafting rooms to 
speed tracing. However, the hard sur- 
face does not permit penetration of 
a compass point, and as a result the 
point or the drawing may be dam- 
aged by accidental slipping of the 
point. 

To remedy this, a thin sheet of 
transparent acetate may be taped 
down over the glass to provide a soft 
surface for the compass point. The 
acetate sheet, which can be purchased 
in art-material stores, should be sufh- 
ciently thick (about 0.015 in.) to lie 
flat and large enough so that its edges 
can be taped to the wood frame 


Courtesy of Bell Telephone Laboraotorie; 
To preclude disintegration and leakage 
resulting from hot, acid fumes, vitrified 
clay pipe ducts were used in the Bell 
around the glass—N. Yonteff, New Telephone Laboratories building, Mur- 


'OFK 33, 1%. 1 - Hill, N. J. 
To compare the strength of mild-steel York 53, N. } wee 


reinforcing in a road slab with that of 
work-hardened steel, the Square-Grip 
Reinforcement Co., Ltd., of London used 
the above arrangement. Two 6-in. 
slabs were cast, each with a different 
type of reinforcement. Separated by 
steel pipe spacers, they were stressed 
simultaneously in bending by tightening 
the nuts on I-in. bolts. Springs can be 
inserted on the bolts against the face 
of the slabs to measure the force. 


ORT A TTT AE A TA SAL 


Simpler Equation Suggested 


Sir: Referring to the problem of 
finding a simple circular curve of 
radius R tangent to three lines (EVR, 
June 26, vol. p. 1030) the following 
equation achieves the same result: 
R tan }a)+ (Rtan}b) =L 
L 
R= 
* tan da + tan sb 
The tangents 7; and T, can then 
be computed by using R tan 4 a and 
R tan } b, respectively. 
Example: 
= 45°, b = 30°, L = 600 ft. 
600 SPECIAL RAKE SPEEDS COMPACTING 
= - ——_ = $79.56 ft. 
41421 + .26795 


Substitution of an all-welded rake of the type illustrated for the regular blade 
= $79.56 X 41421 = 364.32 ft. of a bulldozer aided in the removal of oversize stone on construction of an embonk- 
$79.56 X .26795 = 235.68 ft. ment for the West Canal of the Columbia Basin project of the Bureau of 
Howarp Buncu Reclamation. The Utah Construction Co. and Winstom Bros. Co., the general 

Oklahoma State Highway Department ¢0ntractors, saved both time and money by use of the special blade. The tractor 


McAlester, Okla. Is pulling two sheepsfoot rollers in tandem. 
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DO THE DISC METERS YOU ARE USING 
HAVE THESE QUALITY FEATURES ? 






REGISTERS WITH SWEEP DIAL TEST HANDS 

























Like the split second hand of a stop watch, the large red center test hand sweeps the entire 


outer circumference of the dial face’: When checking new or repaired meters for accuracy this fea- 










ture permits much closer reading than when testing against the conventional small circle test hand. 






, a . = 
pao The sweep dial teste hand can also be used advantageously to detect plumbing leaks since the 
s « ‘ / < 
$ 

slightest movement of the hand 1s readily seen 


Ra aed eb ae PASE eer Ue 


ENCLOSED GEAR TRAIN DESIGN THAT RETAINS OIL 


A three-wheel type precision cut gear train, completely rubber bushed to hold friction and 





wear tO a Minimum, and to insulate the parts from electrolytic action. The gear Case 1s entirely sur 


rounded by water under pressure which aids materially in retaining the gear lubricant within the 





gear train housing 





* 

Pi THE CONVENIENCE OF SNAP JOINT MEASURING CHAMBERS 
es The disc chamber is made in two parts held in proper relation to each other by a mating snap 

itrified joint without screws. This form of construction is popular with experienced meter men since it 

he Bell simplifies maintenance operations 

1» Mur- 





THE ECONOMY OF THREE-PART REINFORCED DISCS @* 


The disc complete is made from three individually molded hard rubber parts—a reinforced 
disc plate and two half balls. This construction assures thorough vulcanization of all units and is 


economical, too, since in maintenance work any of the individual parts can be replaced 





THE REPAIR EASE RESULTING FROM UNIT ASSEMBLY OF WORKING PARTS 


All working parts assemble to form a complete measuring unit before being placed in the 
meter casing. Thus freedom of movement and alignment of the assembly can be checked before the 
meter is bolted together. A very popular form of construction with meter repair men 





PITTSBURGH EQUITABLE METER DIVISION 


ROCKWELL MANUFACTURING COMPANY, PITTSBURGH &, PA. 
ATLANTA BOSTON CHICAGO HOUSTON KANSAS CITY LOS ANGELES NEW YORK PITTSBURGH SAN FRANCISCO SEATTLE TULSA. | 


PITTSBURGH 


/dIsc / 


METERS 


ir blade 
embank- 
reau of 
general | 
tractor | 
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MATERIALS AND LABOR PRICES 


Market quotations on construction materials and wage rates reported monthly by ENR correspondents 
October Materials and Labor Prices will appear in the October 16, 1947 issue. 
Mexico City, Mexico prices will be published in this section of Engineering News-Record each month. 





CEMENT, AGGREGATE, READY-MIXED CONCRETE —F. oO. 8. CiTY 





——PORTLAND CEMENT— -———SAND AND GRAVEL——. CRUSHED STONE CRUSHED SLAG CONCRETE BLOCK CONCRI-TF 
Per bbl. C/L lots incl. $1.00 per Per ton. carload lots Per ton, carload Per ton, carload 8xS8x16-in.; truckload Ready M: x 
bbl. for bags, cash. dis. not deducted Gravel, Gravel, lots lots, f.o.b. plant del.; per block 1:2:4 
Cloth Paper Bulk 13 in tin Sand 14 in 2 in. l}in i in. Sand grav. Lt.wet.Agg. 50 «.y 
Atlanta ee $2.92 $2.67 vada : erin $2.10 $2.10 $1.65 $1.85 $0.1725 Peas $10 
Baltimore...... 3.56 2.76 2.51 $2.10t $2.10t $1.60¢ 2.20t 2.20t 2.20¢ 2.20t 145 $0.145~ = 8.55 
Birmingham. . 3.42 2.57 2 .32 2.06 2.06 1.63 2.50 2.50 1.00 1.20 . 1425 1425 6 
Nooo 3.98 3.18 2.93 1. 50$t 1.50% 1.40tt 1.25% 1.35% — cox . 186 195 8 
Chicago....... 3.50mm 2.70mm 2.45mm 2.50td 2.50td 2.753d 2.50% 2.50td 2.003 2.00% .195 1952 
Cincinnati... . . 3.590 2.799 2 5A 1.70thb 1.70%bb 1.69¢bb 2.75 ¢bb 2 75tbb oad cane Rs 195 9 00h 
Cleveland..... 3.60 2.80 2.55 1. 90llig 1.65llg 1.25u 3.20th 3.20th 2.45 2.45 oe .20 10. 15aa 
BD ev asae se 3.32 2.47 2.22 1.80 1.80 1.60 1.89 1.99 sean pee -O775p ree 8.68 
ee 4.03 3.23 2.98 1.85 2.00 1.15 oak ade eer eee he 21750 9.2 
Detroit........ 3.40 2.55 2.30 2.75 2.75 2.50 2.50 2.50 2.50% 2.503 .16w 171 R. 30kk 
Kansas City.... oe ~ ‘ 1.85 1.85 1.40 1.45 1.45 ee cosas 16 16wy 9.10n 
Los Angeles... . 3 .50eeb 3 .00b 2.606 1.55 1.55 1.40 1.40/ 1.40/ 1.40/ 1.40/ 125nn l4nn 8.7m 
Minneapolis... . 3.80 3.00 2.75 2.00ht) 2.00h%j 1.10h3J 2.10A%j 2.10h%5 oats ewan 183¢cco Sie 9 Hdjkk 
Montreal i = 2.17r 2.02r 1.78bbs 1.78bbs 1.108 95cs 1.05cs ; — . 1391 15150 9=—7.75le 
New Orleans... 3.28 2.48 2.18 1.82 1.82 1.62 ae cae .90 1.15 sat aa 9.92 
New York 7 4.703 3.70% Soe 1. 85de 1. 85de 1. 30de 1.90de 1.90de ak eat 18/.20%3 .16/.18weeti 9 Qik 
Philadelphia... 3.42% 2.623 2.37f 2.203 2.30% 2.05% 1.90% 1.95% 1.50 1.50 .20/.22 .20w 9.25 
Pitteburgh 3.36 2.56 2.26 1.90% 1.903 2.20% 2.35% 2.35} 1.90 1.90 22s . 228 
St. Louis 3.720 2.870 2 620 2.25toh 2.25toh 2.00/2.25foh 1.35¢ 1.35¢ se4 pend .195 . 22yo 10.1 
San Francisco. . 3.743j 2.84 2.44 1.71 1.71 1.81 1.81 a one tie rea . 25y 9.80 
Seattle ‘ 3 .359¢ 3.10 2.80 2.50tod 2.50tod 2.50tod 3.00fod 3.00%od cas ears . 180 aoe 8.75 
2 Delivered. 620c. per bbl. off for payment by 10th of following month. z Waylite. y Havdite. z Celocrete. aa Aver. haul, 7-9 mi. zone 
e F.o.b. quarry. dPercu. vd. e¢ Barge lots alongside docks. / Crushed granite. bb 5 tons or more. ec Also 8 x 8 x 18 in ee 20c refund for each returr 
o Pea gravel. h Truck Lote 14 in. 35% discount for cash. k Dis- able bag. og 10c. refund for each returnable bag. hh Truck loads 
count of 2 percent for cash in 10 days 1 2000 Ib. concrete. m 50c. off for 500 c.y. Over 500 c. y. lots, 50¢ less per vd. ii Yard price. kk 2500 lb. com- 
cash n 25 c.y. or more o 2% of for cash. p 54x 8x 12 in. r 10¢ pression strength. 3) 30¢ refund fo: each returnable bag. U Price at plant 
per bbl. off cash 20 days 88% sales tax included. t Truck delivery. Called for. mm Add 1¢ to 15¢ for dealer markup. nn 4x 8x 12 in. 
wl0 to 100 c.y. brackets. v Includes dealer's commission. w Cinder. 


CASH DISCOUNTS CEMENT to Contractors: truck delivery, 2% for cash on 10th of month; on carload deliveries, no trucking, same as dealer cash discount 
106. per bbl. for payment within 15 days of date of invoice. Subject discount 10c. per bbl. 20 days in Montreal. 


CURRENT MAXIMUM PRICE BASES AT CEMENT MILL 
Charge for bags not included. For cloth bags, add $1.05 per bbl!.; 25c. refund allowed for each returnable bag; for paper bags add 25c. per bbl., not refundable 


Bagged Bulk Bagged Bulk Bagged Bulk 
ee 2.10 2.10 a eee $2.05* $2.05* SINR, Ss scseock se cavuse 2.10 $2.10 
PR... ciccyusnsuyes 2.10 2.10 Northampton, Pa........... 2.00 2.00 Waco, Tex. (Plus 9c. tax in Tex.) . 1.95 1.95 
Independence, Kans......... 2.10 2.10 Richard City, Tenn......... 2.10 2.10 Montreal City (Discount 10c. per 1.88 1.88 

* Destination price base effective Aug. 14, 1947 Steelton, Minn............. 2.20 2.20 bbl. 20 days) 





PAVING BRICK, BLOCK, ASPHALT, ROAD OILS —F. 0. 8. ciITY 

















PAVING BRICK AND BLOCK PAVING ASPHALT ASPHALT BINDERS— CUTBACK ROAD ASPHALT 
——- —— FLUXES ASPHALT OIL EMULSION 
Granite Brick Wood Per ton, less than 80 Per gal., 80-300 pene- (Quick-breaking) 
per M lots per M per sq. yd penetration tration Per ton Per gal. 
of 50,000 = 3x4x84 in. 3% in - + - A ~ —~-—_—_——— Per gal. — ~ 
4x4x8 in. carload lots 16-lb. treat Tank car Drums Tank car Drums Tank car Drums Tank car Tank car Drums 
Atlanta ¥ 73.00 $35.00 $2.25 $14.00 ee $0.074 ie seas $0. 0806h re $0.0781 $0 .0806 , 
Baltimore...... 150.00¢ 52.70% 85.00m 15.00 $21.00 06 $0.09 13.00 $23.00 06 .07 $0.14 
Birmingham... .. : 32.00 ; ; es sts ek MIS a sat sae a : 
Boston........ 85.00 59.00 3.75 17.000 29.500 07230 14470 .O75ho 15ho 070 . 09070 180 
Chicago ... 150.00 ty 68.00 /70.00et 2.97 /4.10d~t 18.00/19.00b 26.00/26.50b 17.0069 24.50/25.00bg .085/.0875bh .17/.1725bh .0675/.076 .0925/.1025b .14/.163+ 
ccs ° siadiex .§weshs “Spite ie caae ory: i (nae ake. -wiebe i okesea oe 
Cleveland 150.00 47 .00t 3.43 24.50 36.00 24. 50g 36 .00g .105h .24h ll .135 24 
Dallas i 40.00 l 16.95 29.15 0686 1225 20.00 37.60 05 0675 ie 
Denver (eset © hehe  “aeeae BO os coma i eeeMin’ -  cGaagtks Kien ae Seoul et 
Detroit 7) etews ee 860 «- s sanies 20 00 26.00 18.40g 24.409 .O811h . 128A 075 . 1085 1522 
Kanaas (ity nee ee 0 6—60té“‘té‘C Al7 60 ; J ae a re 0575 .09 ‘ 
Los Angeles... i 60.00 t ¥ 9.50 24.00b 10. 00hg 24. 5Nbg OO] -04b 106 20 
Minneapolis. .. ialen ; 2.39d 23.00 32.00 17.009 28 . 009 23 00 33 00 08 .09 15 
DCC ic.:) ikiteiie) i$ -gheeg © . cubesie 16. 60k 24.25k 11. 60kp 14. 8dkp 11. 50kp 13. 50kp O8kj 135k 188k 
New Orleans... ee cs -—  kebes 15.50a 8 13. 50ga eo 6.75a aia a 055 08 13% 
New York ee 2. 50d 20.68 32.858 19. fi&g 38. 689 O857h . 1669h .0807 .0855 1643 
Philadelphia 150.00 62.00 4.06 19.00 5 17.009 08h sae: © lleseae aE ; 
Pittaburgh .. 142.00 42.00 3.90 20.00 30.00 10 .20 22.00 34.00 08 .09 1s 
Peake. sane 2.00 oka 17. 00 23.00 16 009 22.009 075/.08h .165/.17h .065 /.07 095/.105 .145/.1675 
San Francisco vans 54. 00¢ aaa’ 13.00 26. 50w 13 00g Sara 13.50 nee fase a .0575 127 
Seattle cane os — 13.00% 27.001 11. 00ig 13.50% 17.50% 12. 50% .05751 O725s 
3 Delivered. aF.o.b. Baton Rouge. 5 F.o.b. Refinery c 2} x 8} x4 in. gal. # Drums not available. t Truck deliveries in Greater Cleveland 
d 2-in. interior block, 6-lb. treatment. e34x 4x 8}. g Per ton. h Per w Shipped in double head wood barrels. z Truck deliveries in Detroit $75.00 
gallon 1 F.o.b. Martinez. j Shipped in drums. k Tax included. JI Not y Carload lots. 


used m Pur thousand. 255 gal. drums. oPrice at plant. pPer 100 
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IRON AND STEEL PRODUCTS —BASE MILL PRICES 


ee enn enna SS 








STRUCT. REINF. RIVETS WIRE SHEET -———-STEEl RAILS ———— -———-TRACK SUPPLIES /—————~ 

SHAPES- BARS $-in. struo- NAILS PILING Per Net Ton Angle Std Tie Track 

PLATE/ billet bes tural/ Base df Base ’ Standard Light Re-rolled Bars Spikes ¢ Plates c Bolts 
Rirmingham..... $2.80 $2.75 $5.25 $4.25 $55.00 $62.00 Not $3.25 $4.00/4.50 $3.05 $7.00 
De ere 2.80 2.75 5.25 4.25 $3.20 ‘ avail- 3.25 4.00/4.50 3.05 7.00 
Pitteburgh....... 2.80 2.75 5.25 4.25 3.30 55.00 62.00 able 3.25 4.00/4.503 05 7.00 















Teeeaeeese = 2.75 ae : 3.30 ates er eee ‘ re 3.05 
Cleveland........ ate 2.75 5.25 4.25 coke Saha, “wees hee eae ; 
Youngatown..... a 2.75 eG oe eee wage ee. 4.00/4.50 


Geneva.......+-- 2.975% eee ict haga (hha?  - serobss os 
Los Angeles...... 3.17/3.41% 3.325% oe ia es — ead 

t Delivered. b Rail steel same as billet prices. e Other basing pointe in- Lebanon, Pa tichmond, Va 7 Add switehing charge $18 per cl e Mill 
clude Portsmouth, O., Weirton, W. Va., St. Louis, Kansas City, Minnequa, Colo lengths Add 50¢ for cut lengths f Per 100 lbs 


and Pacific coast ports, on tie plates alone. Steelton, Pa., on spikes atone 


IRON AND STEEL PRODUCTS —F. 0. 8B. WAREHOUSE, PER 100 LBS., BASE PRICE 



























STRUCTURAL -~REINFORCING BARSg————— EXPANDED METAL LATHk —WELDED FABRIC REINFORCING SHEET 
SHAPES Per 100 lb., base price u Per 100 sq. yd., carload lots Per 100 aq. ft., carload lots 6x6 in., No PILING 
Per 100 lb. 5 tons to carload lot b Add $/cwt.for Std. diamond Std. ribbed 4xl6 in, No 4xl2in., No 6 & 6 wires Per 100 Ib 
base price Newhbillet Railsteel Switch Del mesh, 3.4 Ib. 3.4 Ib 5 & 10 wires 8 & 12 wires Per 1008.f base price 
SEO $5.02% $5.12% $5.12¢ $.025 $.10 $31.00 $33.00 2.07 $1.55 $2.18 
Baltimore........ 4.25 3.635t a ease 10 29.00 31.00 1.95 1.47 2.06 $4.25 
Birmingham..... 4.05 3.50 3.50 05 .10 37.50p 40.50p 2.05 1.54 2.16 
MMOGs cc2 ccc 4.923 4.653 eee we mae -10/.15 26.00 28.00 2.01 1. 51 2.11 3. 443k 
Chioago......... 4.40 ero os -05 -05 24.003 26.00t 1.92 1.45 2.02 3.300 
Cincinnati....... 4.7442 3.819¢ 3 .819¢ aia ore 35. 00%s 36. 00ts 1.94 1.46 2.02 3 64d 
Cleveland........ 4.611 3.90T Ree cece -10 29.00 31.00 1.94 1.45 2.01 
DED rdcoansess 6.72 5.50 5.50 er nee 29.15 31.35 2.18 1.62 2.28 
ee 5.50 4.97¢ aie ocee oes 36.00 41.00¢ 2.22 1.65 2.34 

















as ike. 4.723 4.141 4.141 necate -10 30.00z 32.00 1.93 1.46 2.03 3.6193 yd 
Kansas City..... 5.15 4.25aad = 4. 25aad .0 .05 34.00 36.00 2.03 1.53 2.14 3.0826a 
Los Angeles... ... 5.20/ 3.025 2.875 .03 -05 23.00 27.50 2.18 1.62 2.30 5.50d 
Minneapolis...... 4.734% 4.77400n 4.77o00n .0 .10 29. 50h 31.50% 2.05 1.54 2.16 3.77 | 
Montreal........ 4.554 4.201 4.205 one tobe 36.00A 38.70h 2.87 3. 54s 2. 961m 73 .00jd 
New Orleans... .. ee 4.630k fares -05 -10 27.50 29.50 2.07 1.55 i 0 awww 
New York...... ° 4.52r 4.40 oe eee -15/.20 33. 5028 35. 505at 2.20 1.55 2.25 3.354 
Philadelphia. .... 3.97 4.59 pens iis sates 27.00% 29.50t 1.96 1.48 2.06 3.41 
Pitteburgh....... 440 4.10 4.10 .05 .10 26.00 29.80 1.84 1.40 1.94 £05 
O Baus. ...... 4.699f 3.84cbb 3. B4cbb aati? 8 34.00 36.00% 1.94 1.47 2.03 ie 
San Francisco... . 5.20 4.53 er nines oe 32.50 34.50 2.18 1.62 2.30 4.85 
Seattle....... eee 3.6286 4.43¢ eee omew etre 43 .00w 46. O0w 2.18 1.62 2.30 4.355dd 

t Delivered. a Mill prices. 61-5 tons, add 35c. Leas than 1 ton, add 50c. ¢ 20 tons or over base. d Mill price plus freight ¢ F.o.b. plant | 
{Includes delivery in free delivery zone. g High acrap steel prices cut former 15c. differences between new billet and rail steel h List price. Dominion tax 
exempt. Provincial and Municipal tax extra. t Plus Dominion, Provincial and Municipal sales tax j Price perton. k F.o.b. city. l Intermediate. m Per 
sq. yd. n 5 to 8 tons base. o 5 to 15 tons base. p Del. of 5000 sq. yd. or less. g Std. ribbed. 4 Ib. per sq. yd. r 5 tons or over. e@ LCL, t Asphalt 
coated. «u Note: Revised size extra—1 in., 1} in., 1} in. 10¢, } in., | in. 15¢, § in. 20¢, 4 in. 35¢, 2 in. 55¢, } in. $1.30. v Under 20 tons. Straight. w Copper 
bearing. zr 2.5 lb. per sq. yd. y $.0093 transportation tax included. z Copper alloy. aa 20 tons base bb F.o.b. warehouse prices unchanged at $3.84 since : 

ce F.o.b. cars Chic. plus freight. dd F.o.b. dock. + Price includes quantity and size charge but no switching charge. Comparable Aug. price was $3.70 | 













PLUMBING, HEATING, WATER, 





SEWER and DRAIN PIPE 





































Cc 1, PIPE ————VITRIFIED SEWER PIPE————. CLAY DRAIN TILE CONCRETE ———WROUGHT STEEL PIPE————. 
Per foot, Delivered ASTM C4-24 SEWER PIPE (Full standard weight, f.0.b. destination a) 
Per net ton ASTM C13-44T Per 1,000 ft., car- Per ft., delivered; 2) &3in, Butt Weld** 3§ to6in., Lap Weld 
f.o.b. 6 in. std. 8in. std. 12 in, 24 in. 36 in load lots, f.o.b. ASTMC 14-41 Black Galv Black Galv 
to 24 in.a 8.8. 8.8. 6 in. 8 in. 12 in. 24 in. % % % % 
Atlanta.......... 879.78 $0.43 $0.67 $3.39 $7 .00 $114.00 $140.00 $0.45 $2.00 50.7 36.2 46.7 31.7 
Baltimore........ 84.10 35 .60 2.70 7.25 160.00 200.00 .70 2.05 54.4 39.9 50.4 35.4 
Birmingham..... 74.50 .375 .675 | 3.06 awe 210,00$ 375.003 -75 ia 50.7 36.2 46.7 31.7 
Boston... nae 86.70 - 392uezr -756uer 3.465u0y 8.7125u0y150.69 233.40 . 53h 2.04h 52.7 38.2 48.7 33.7 
Chicago......... 85.06 54 1.04 4.12 12.80 150.003 270.003 .65 2.25 56. 5t 42.0t 51.5¢ 36. 5t 
Cincinnati....... 83.86 -406 -783 4.00 12.00 155.00 240.003 54 1.98 54.9 40.4 50.9 35.9 
Cleveland..... os Sas . 3292 -6345r 2.792 7.382 127.00 199.00 .58 2.25 57.15 42.65 53.15 38.15 
 cracaacee 87.28 375 .675 2.70 6.20 109.00 131.00 45 1.45 48.8 34.3 44.8 29.8 
PC ia bcc5es - 02,12 -38 .68 2.84 aa pacune escent . 64 2.25 46.9 32.4 42.7 27.7 
Detrdit.......0. ° 85.54 .455 .8775 3.69 8.50 170.00tm 260.00tm .50 1.90 55.4 40.9 51.4 a4 
Kansas City..... 86.62 345 .625 2.48 6.85 175.00 310,00m -50 1.70 52.2 37.7 47.8 32 
Los Angeles...... 98.50 .414t¢ -745t 2.988 7.47 157.00 260.00 1.25 2.50 
Minneapolis..... - 88.60 .51mo -98m0 3.95mo te. eidweel eas 1.05h 2.90h 52.3 37.8 47.9 32.9 
Montreal ctx: oe . 68s 1. 20s 3.942 6.38¢s .48paa .68paa 72.00jkaa218.00jkhaa .... — saee pe 
New Orleans. .... 82.18 -40 .72 3.06 sata | ea 55 1.95 50.3 35.8 46.3 31.3 
consti |. SET 83.30 59 1.09 4.24 Te cbeeee. a vowe 4 1.00 2.25 53.7 39.2 49.7 34.7 
E Philadelphia. .... 81.70 .50 .95 3.95 9.75 220.00% 275.00% 1.05A 2 75h 54.2 39.7 50.2 35.2 
b Pittsburgh:..... - 86.02 357m .6585m 2.70m 6.625m = 126.20 197.40 1.05h 2.509 57 . St 42.0¢ 53. 5t 38. St 
a rs 83.38 40 72 2.88° 6.53° ee eas 1. 100 2.15Al 54.1 39.6 49.2 $4.2 
: can Francisco.... 98.50 .4375d .7875d = 3.15d 7.875d 159.00dl 265.00dl 69 2.85 due ene 
: DIRS sovcssess 100.30 .45b .81b aie ae 72 .50¢ re .595 1.80 ; ra ieee ‘ 
; t Delivered. t F.o.b. 1B. & S. class B and heavier, CL, Burlington, costs not included. ¢ Within switching limits. u ASTM C13-40. ov F.ob. citv. 
4 N. J. (base) $79.50. Based on existing freight rates; subject to rate change. z2ft.lengths. y3 ft. lengths. z CHA A60-1941 specifications used ua No 
4 Gas pipe and class A, $5 per ton additional. 4 in., $5 per ton additional, 30 in. stan lard specifications in Can b4 Freight allowed to destinations in city. 
is and larger, usually $1 per ton less b Extra strength ASTM C 209-44T. * Correction: Prices for ASTM C13-44T all along ** Discounts now quoted 
Al e4-in. dSS361-A. ¢30 in g Culvert pipe. Reinforced, ASTM C76-41. separately on different sizes. Discountioa“2) & 3 in.” toreplace previous series. 
2B h Reinforced. ASTM 75-41. 1 Reinforced. ASTM C76-37. 4 Centri- WROUGHT IRON PIPE: List prices per ft. same as wrought steel pipe 
ba spun, k Per 100 ft. 1 F.o.b. plant m Truck delivery. o Listed price is Discount for Pittsburgh base. Butt weld 1 in. and 1} in. black, 34 galv 
& wed on LCL (no minimum). p Less than 5 ton loads, price per ft s Dis- 16; 1} in. black, 33 galv., 18}; 2 in. black 373, galv 18 Lap weld 2} in 
Ps yunts from standard list consumers carloal prices Base price approx. $200 to 3} in. black, 314, galv., 14}; 4) in. to 8 in. black, 32), galv., 17. Freight 
& per net ton. List prices per ft.: } in., Sje.; } in., Il}e.; 1 in., 17¢.; 2 in., 37¢.; rates to destination to be added to name delivered price. 


24 in., 58%¢c.;3 in., 764c¢.; 4 in., $1.09; 6 in., $1.92; 3 percent tax on transportation 
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LUMBER, TIMBER, PLYWOOD —PER M FT., B.M., CARLOAD LOTS F. O. B. - 
Caen renner rere eee rere 
a SHORT LEAF YELLOW PINE AND DOUGLAS FIR—————— LONG LEAF Y. P. PLYWOOD 
All S. L. Y. P. is No. 2 common or better and for No. 1 N. C. Box. (Prices in Bold Face) Merchantable grade Rail freight increment 
All Fir planks No. 2 common, Fir timber is No. 1 common. Lengths up to 20 ft. (Prices in ttatica) up to 20 ft. (See note for base price Atl: 
1x6 s4e 1x8 s4s 2x4 s4s 2x6 s4s 2x8 s4s 2x10 s4s 3x12 Rea 6x12 Be 12x12 Roh = 2x12 Roh = 12x12 Ror 54” a" Ba! 
Atlanta ... $72.00 $72.00 $62.00 $62.00 $62.00 $62.00 $82.00 AB See See een $18.60 $22.7 Bir 
85 01 85 00 965 00 95 .00 95 .00 95 .00 85 .50 $85 .50 $85.00 _—............ Terese 3 x Bos 
Raltimore ; 78 00 80 00 80 00 78.00 82.00 86.00 95 00 160.00 150.00 19.05 23.25 hi 
88 90 00 93 00 92 00 94.00 94.00 100 00 100 .00 ae ct eeee . eee 
Birmingham 87.50 87 50 87.00 86.00 87.00 90.00 110.00 : 110.00 112.50 18.15 22.1 Cir 
92 At 92 50 92.00 91.00 92 .00 95 .00 114.00 97 .00 98 .00 cas . aan Cle 
Boston 70.00 72.008 66.508 68 503 70.508 74.508 70.258 : 19.05 23.25 Da 
64.76 64.75 62 7b 63 25 62.751 62.75 60 50 59 50% 59.50 59 50% 59 501 Pesach De 
( ig ~ 88.00 90.00 78 00 75.00 75.00 85.00 85.00 7 ‘ 115.00 115.00 15.60 19.00 De 
t 93.01 9 wo 83 00 80 00 80.00 90 .00 90.00 90 .00 90 .00 . - en . 
Cincinnati 70.00 72.50 75.00 77.00 78.00 80.00 104.00 ; 95.00 120.00 18.15 22.15 Ka 
Cc] and k 105.00 105 00 105.00 105 00 105.00 110.00 ; § © oyieey anew 18.50 22 60 Lo 
k 120.0 120.00 120.0 120 00 120.00 120.00 : 130.00 130.00 cs ers ; Mi 
Jallne 59 00 59.00 56.75 57.75 59.00 61.50 61.00 sede % 94.75 91.00 15.60 19 00 Me 
Denver 93 _ At 93 50 97 .00 97 .00 95 .50 96 .50 izekes> | Sbeeae ; 11 60 14.15 Ne 
Detroit &5 00 85.00 86.00 85.00 86.00 88 00 86.00 : 88.00 105.00 18.15 22.15 
93 mM 93 00 92 00 92 .00 93.00 95 .00 100.00 100 .00 105 .00 et Sasa 54 ; say 
Kansas City a &5 00 5.00 5.00 85.00 75.00 80.40 95 00 . 105.00 110.00 13.80 16.80 
On 60 00 90 .00 90 00 77 .00 82.00 96 .50 105 .00 Sr caves’ “Sexes 
« Anveles a 78.30 vs 30 79 .20 80 00 78.30 78.30 91 .00 91.00 80 .00 Seedeet> / Wageahe 11 15gh 13. 55gh st 
Minneapolis th 102.008 102 008 ; a hes  ctuestioe " Sesead  «eeeue 13.80 16 .80 Sa 
th 98.00 800 98 .00 98 00 98 00 100.00 126 .00 125.00 Bneete str, eS FE eT. Se 
Montrea @ 69.00 70.00 64.00 68 00 70.00 75.00 aa aa : Pee Mereen e) neeeee geting wWetruive 
97 0 97 00 97 00 97 .00 97 .00 97 .00 87 .00 87 .00 SEO | wweaew.\! casas ie aes - 0 
New Orleans 60.00 60.00 60.00 60.00 60.00 65.00 105 00 ; amen s 100.00 105.00 15.60 19.00 i 
61.00 61.00 58 .50 56.50 58 50 54.50 60.00 60.00 90.00 ee dai cee pase le y io 
New York .t 97.50/105 97.50 105 Range from $95 .00 to $99 00 120 00 : ‘ jee 19.05 23.25 1 
. Ranue from $100.00 to 8110.00 100/116 110/114 110/116 ; i esee! < weewed ; 
Philadelphia 110.00 110 00 110.00 110.00 110.00 110.00 110.00 150.00 150.00 19.05 23.25 = 
120 0 120.00 120.00 120.00 120.00 120.00 120.00 120 00 120.00 : onaae ; ; 
Pittaburgh 59.40 61.80 71.35 63 60 69.45 73.10 84.85 130.60 141.00 18.80 22.90 
77 .60 ee) 74.70 73.90 73.80 74.35 91.35 98 85 98 85 cere ; ee): Pe 
St. Louis ti 95.00 95.00 98.00 95.00 95.00 98.00 105.00 130.00 130.00 105.00 105 00 15.60 19.00 
ti 110.00 110.00 115 00 115 .00 1145 .00 115 .00 120 00 Sn eet eet ree besa ae 
San Francisco..d 74 50 74.50 74.50 74.50 72.50 74.60 74.00 74.00 Fa. 86 “se eewie!. | era wiatons 8 .40g 10 .259 
Seattle 70 OO 70 00% 70.00% 70.00% 70.00% 70 .00% 75.00% 75 OM TOME wea ae ieee) | i euken : 

Bold Face type, Southern Pine. Italics, Douglas Fir. *Spruce. * Western per truckload in Greater Cleveland. Less 2% for cash. Truck lots. 4 
Pine, No.3 Common. Norway Pine. {Delivered. a Yard prices. » Re- Note: Special concrete form grade Fir Plywood, 4’ by 8’ panels, 5-ply, sanded B 
tail prices, less than CL. c5 M ft. or less. d Sales through wholesale dis- 2 sides, water resistant glue, carload lote, delivered per 1,000 aq. ft. surface. B 
tribution yard (F.o.b. purchaser's truck or carrier, San Francisco paid). + Tax Seattle base price on §%, $149.00; on 2’, $169.00. For other centers add rail B 
exempt. g Lower rate by water shipment. A 50,000 lb. minimum. 1 No. 1 freight increment from table on proper size. For oiling add $3.00; for edge C 
common. j Delivered in 5000 ft. lots. & These are retail yard prices quoted sealing add $2.00; for resin sealing add $8.50. 








: 
GLASS, EXPLOSIVES, CHEMICALS PILES, TIES F. 0.8. 
I 








—— WINDOW GLASS——. ——EXPLOSIVES———. PILES 
Discounts from jobbers Per lb. 40% Ammonia Prices per linear foot, fir and pine, bark on, f.o.b. cars, New York. Fir based 
list, Jan. 16, 1946 Gelatin in 50 Ib. cases on Wash. and Ore. points to New York shipping area; pine based on freight from : 
Single or Double Thickness delivered in 200 Ib. lote® Norfolk - By Rail—— } 
A quality B quality Dimensions Pointe Length Pine* Fir 
Atlanta oceses 76% 76% $0.195 5 NOSE RHE. oso vcecksccee 6-in. 30 to 50-ft. $0.34 
Baltimore......... 70-10% 71-10% . 195 2 12-in.— 2-ft. from butt.......  6-in. 50 to 59-ft. 35 Sg 
Birmingham....... 68% 68% 15 ¥ 12-in.— 2-ft. from butt....... 6-in. 60 to 69-ft. .36 ak | 
IR eco Seesaw 77% 78% -195 12-in.— 2-ft. from butt.......  6-in. 90 to 100-ft. chien 55 
a eee 68%e 68%e -195 a 13-in.— 3-ft. from butt....... 5-in. 91 to 100-ft. Same .59 
= 14-in.— 2-ft. from butt......  6-in. 50 to 69-ft. -41 -66 
Cincinnati. ...... 67 &10%o 67&10%¢ .195 § 14-in.— 2-ft. from butt...... 6-in. 70 to 79-ft. .43 -60 
Cleveland......... 67-10-10% = 67-10-10-10% +=. 195 = 14-in.— 2-ft. from butt....... 5-in. 80 to 85-ft. -54 ones 
SE tianantsnae 67%e 68%e 2075 #3 14-in.— 2-ft. from butt...... Sin. 85 to 89-ft. 57 ae 
| PE Gas iewinas 68% 68% 20 Ss 3 14-in.— 2-ft. from butt......  5-in. 90 to 100-ft. Ss -66 , 
ioe oe a 77% 76% .195 = a * Pine piling over 80-ft. available only in limited quantities. ‘ 
Oo ' 
Kansas City...... 68.10%¢ 68.10% 195 23 RAILWAY TIES 
Los Angelea....... 86% 88%d - 2025 ss Prices f.o.b. per tie for carload lote: 6°x8'x8’ 7°x9"x8'6" 
Minneapolis. . . 68% 68% .19 = 7 Untr Tr. Untr Tr. 
Montreal.......... 40-5%ab 40-10-5%ab 2125 ee aide Oak $1.45 ; $2.00 ; 
New Orleans...... 68% 68% 205 < Pe , eee ene 1.35 $3.05a 90 $4 000 
| . ia sacle a s&s New York...... S. L. Sap Pine : pee 1.65 2.85 2.00 3.30 
ees 13% rex — z Mixed Oak......... 1.80 3.05 2.50 3.60 
a ay reese ae oe ‘i 3 Birmingham.... Hardwood........ . 1,00 1.600 .... 2.250 
ttsburgh........ oan apes — ° Chicago SS) Ss ... 2,65/2.75a .... 3.55/3.708 
St, Louis res a —— 4 FE Los Angeles.... Douglas Fir......... 2.10  3.35a 3.00 4.800 
san Fenncises.... ae ford irae ae Philadelphia... Red Oak. .......... 2.25 3.05ag 3.00 4.1509 
Seattle. . 597% an “SUES St. Louis....... White Oak......... 1.80 dhissi 2.50 ep : 
a Discount from list, Sept., 1939; sales tax included, but 6% tax exemption not Red Oak...... ad 2.40a Dee 3.400 } 
allowable for b Single thickness i Discount from jobbers list Sept. 15, 1928. Sap Pine or C ypress . 2.20 oa” paar i 
e Discount from list of Jan. 29, 1947 fin borough of Kings, Queens and San Francisco... Douglas Fir......... 1.28ef 2.56 1. 68bf 3. 36caf 
Richmond, and in Manhattan south of Canal St., add delivery charge of $6.00 Mortreal....... Birch or Maple...... ry re ee 
per trip g Discount from list of Aug. 15, 1938, Tr.— Treated; Untr.— Untreated. aCreosoted. 67°x9’x8’. ¢ E od : 
* Urban prices influenced by service charges or local storage and delivery cell. eGreen. fF.o.b. cars. g January, 1943 price, none later available. j 
regulations do not consistently reflect quantity prices in less congested areas. h No constant price available. 








40% Ammonia Gelatin price ranges in other than urban areas, per Ib. 
(except Seismograph Grades) 













C/L 20,000 CHEMICALS 
Ib. net Tons 200 Ib. lote Water, sewage treatment, road work, f.0.b. carlots, New York 

E. of the Miss., except Fla. Bleaching powder in drums f.o.b. works, per 100 Ib............ $2.75- 3.00 
and Me . $0.15 $0.175 $0.195 Chlorine cylinders, liquid, per Ib. delivered. .................. 0675 
W. of Miss. to Rocky Mtn. Calctum chloride, 77 80%, flaked, 100-Ib. paper bag, del’d, ton. 24 .00-40.50 
States, Fla. and Maine 155 —.1625 .18 .1925 .20 -.2125 Silicate of soda, 52 deg., in drums, f.o.b. works, per 100 Ib...... 1.55 
ky Mtn. States 155 —.1675 18 -.1975 .20 -.2175 Soda ash, 58%, ne paper bags, per 100 Ib. dense.............-- 1.28 

ic N. W. Statea.... .1525-.165 .1825-.195 .2025-.215 Suiphate of aluminum, commercial, in 100-lb. bags............ 1.15- 
Pacific S. W. States 15 1575 -18 -.1875 .20 -.29/5" Sulphate of copper, in bbl., per 100 Ib... ..........-..20055 ig 7.60 
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—_—_——— 
STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME —DELIVERED 


nn nnn rrr rrr nn nnrnnreereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee 
STRUCTURAL CLAY TILE STRUCTURAL CLAY TILE — LOAD —— BRICK - LIME 
PARTITION — SCORED BEARING — SCORED Per M. in quantity Per ton, In paper, Carload lot, 
Per M. lots of 2,000 pieces or over, Per M. lots of 2,000 pieces or over, Common Straight Hydrated Common Pulverized, 
3xl2x12in, 4xl2xl2in. 8xl2xl2in. 8xl2xl2in. 10xl2xl2in. 12xl2xl2in. backing hard finishing hydrated or lump 
{tlanta.......- ween weed oe SG $24.00 $24.00 $19.00 $17.50 $17.50 
Baltimore $110.00 $116.00 208 225. 290.00 $320.00 24 00k 30. 00k 22.50 17.50 2.75m 
Birmingham. . . 97.50 104.00 195 231. 19.507 21. 50a9 21.80 17.50 
105 .00t 112.00F 210. 2. 0” 20.00% 20.001 21 00+ 
Chicago 115.00 122.50 230. 18.50 19.50 24.00 18 


—__—_—_———., 


Cincinnati..... 150 .00j; 160 00; 210 .00jdd ( ; 27.50 
Cleveland 99. 50ce 106. 00ce 195. 50ce 24.00 
83.00 ; ; errr 18.00 
119.00 198. 2! 2390.00 263 .50 315.35 27.50 


50) 25.60 23.2 
65 17.15 
00 22 00 
34. SObbe 28 OObb O0dd 
RRR Sn oa. 0 134.00 ; 285.00 370.00 23 26. 00f 28 00 24.00 24.00 


Kansas City... ‘ 00 30.00 00 

Los Angeles.... r 3.00 if 21.80 18.80 22.80 
Minneapolis.... 144 .00p 159.50p 159. 50wp 22. 00rp 30. OObhe 23.00bbe 30 O0bhde 
Montreal 92 50a 98 .50a 151.50ag 294 40a 16 : 36 12. 50ub 14.00u 0Oue 
New Orleans... 160.00 160.00 300 380.00 411.89 485.91 2.50 oases 21.20 18.00 10 


103.90 110.80 152.35c 166.70An ree ns 28.00 33 25.50 i ts 
Philadelphia. . . 112.10 119.60 224.20 269.10 321.20 405.10 24.75 ‘ 9 26.75 17.00 00 
Pittsburgh..... 98.50 105.80 181.85 217.30 265.85 303 .10 26.00 19.40 16.90 2.85m 
St. Louis 101.15 112.95 209 .60 220 .50 Q 304 .00 28. 00al 65saap \Osaap .75 aaspee 
san Francisco. . 124.00 139.50 186. 00dd 139. 50t aan 27.50 23.10 23.10 2.31m 
Seattle . .  137.00ce 147 .00ce ssid 147 .00cew 28.50 33.50 27.958 27.958 3.28m 
ount for cash. t5$x8x 114. u Tax 
y Stacked z Pebble lime price per 
g54x8x 12. h F.o.b. Perth Amboy, N. J t F.o.b. warehouse only. 7 Truck 80 Ib. sack. aa Price per sack. Lime not sold per ton. bb LCL. cc Truck 
load or over. k $1.00 discount. l Red face. m Per bbl., 180 Ib n7} x- delivery. dd6 x 12 x 12. ee Pebble lime. Jff80% common. og Select. 
72x 12. Speed tile. o Per bbl., 200 lb. =p Truck lots. r Not used be- 


50 


F.o.b. aSmooth. 6 Per 50 lb. bags. c6x 12x 12in.-3 cell. d Pulverized cause of earthquake danger 82% disc 
hot e€5% discount for cash. JS Includes $3.50 per M for truck delivery. exempt. v Sand lime w5ix8&x 12 


PAINT, ROOFING —F.0.B. CARLOAD LOTS 


RED LEAD WHITE LEAD — READY-MIXED PAINT——— ———ROOFING SUPPLIES Carload lots f.o.b. factory ——-——~ 
Per 100 Ib. in Per 100 lb. in Rolls, slate Asphalt Tar felt, Asphalt Tar pitch 
600-Ib. (Approx.) bbl. 100 lb. cases Per gal., drums Ferric surfaced, 85- felt, per per 100 coating 360 Ib. bbl. 
Dry a In oil w Graphiteb Aluminume Oxide d 90 Ib per aq. 100 Ib, Ib 
Atlanta $18.75 $27 .375 $1.75 $2.70 $1.65 $2.06 $2.06 $2.06 
Baltimore 18.50 27.50 2.25 3.50 2.75 2.50 : 00 
Birmingham... 18.75 4.40 4.52 Soke 84 70 
18.50 1.75 2. 2.31 O00 tA 30 te 
18.50 ae o ee 55 to 


per gal per ton 


00 
70 
30 tq 
55 fo 


NwWNwW 
NWNW 


m™ both 


Cincinnati 18.50 

Cleveland 18.50 
18.! 
18. 
18. 


260 
260 
00g 
625¢ 
25 


260 
260 
.15¢ 
625¢ 
.25 


NNwNnHN 
NNwWNHLd 


Kansas City. . 18. 
Los Angeles... . 
Minneapolis... 


25 
.90¢ 
15him 
58¢f 
150 


50 

I 

. 15him 

OTe : 

. 150 . 30s 


mw Womwe 


2.90p 
3.45 


NNN he oO Nwnwnhds 


wher w 


New York 10 


Philadelphia... 
Pittsaburgh.... 


1.75/2.00 2.40 
1.98 2.50 


A4 


; 94 
32 


94 .37 
370 370 .37 


acafecs ‘cesta iat 66 66 .66 .38 
San Francisco. . 18.75 25 1.80 2.75n 1.35 27z 30aa cobe .38bb 


Seattle. ....... 18.75 2.95m 2.95m ee 3.00mq 3.07hm ye 48m 

t Delivered. Note: Red lead in oil 50c higher than white lead in oil. a Red m 1% discount for cash. n May, 1941 price. o Per 60-Ib. roll. 
lead prices change frequently due to pig lead price changes. 6 U.S. War Dept. included. q Per 90-Ib. roll. r F.o.b. factory Chicago. s ASTM Spee. 
Spec. 349A. ¢ ASTM Spec. D266-31. 480% minimum ferric oxide. D266-41. t Federal tax included. w Pree to large paint contractors is 
#15 lb per square. /f Per 432 sq. ft. g55 gal. can. A Per roll. 65 lb. $1.25 less. 2 Mineral surfaced. yy 55-gallon container. #2 Drums. aa Ap- 
s Minneapolis and vicinity. j Asphalt pitch, kPer cwt. JINot used. proximate cost per 100 lbs. 6b 55-gallon drums. 


NNwt 


.50 


27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
27. 
26. 
27.( 
27. 
27. 
27. 
27 


Nwnve 
Wrenn BwNWe w 


S 
g 


SKILLED AND COMMON WAGE RATES—PER HOUR MEXICO CITY PRICES 


Brick- Car- Struct. Iron —_ Hoisting Plas- Electrical Steam- ~Common Labor ; In Pesos, F.o.b. City July ‘47 Aug. ‘47 
layers penters Workers Engineers terers Workers _ fitters Building Heavy Const. Common Wages Building 


pe . (8 hr. day) ee v. hr. 57 .67 
Atlanta........ $2.00 $1.65 $2.00 $2.00 $2.00 $1.80 $2.00 $0.75 $0.85 tose an Heavy ere : 
Baltimore 1.95 2.15 1.625/2.00 1.90 2.00 2.00 1.10 1.10 Const. (8 hr. day) av. per hr. 75 16 
Birmingham.... 2.00 625 1.75 1.50/1.75 1.875 2.00 75 85 Skilled Labor Wages 
2.15 90 1.95 2.25 2.00 2.15 1.40 1.40 Carpenters (8 hr. day) av. per hr. 25 
2.20 2.20 2.15 2.225 15 1.50 1.50 Bricklayers (8 hr. day) av. per hr. 25 
P : 7 - Struct. Iron Workers (8 hr. 
2 av ye! h : § 
25 15 day av. per hr 50 


wns 


2.25 10 2.00 
25 25 1.875/2.125 


2 125 00 
2 
00 \ 1.75 1.75 
1 
2 


125 125 
875 875 
25 05 
34 25 


-50 40 Struct. Steel Shapes 

-90 1.25 3°-15" x 12 meters . per ton 850.00 

275 35 Reinf. Steel, Corr. Rods 

425 425 4” x 12 meters per ton 940.00 
4" x 12 meters per ton 895.00 

per ton 880.00 

325 90 2 meters oe per ton 880.00 

25 25 2 meters per ton 870.00 

30 30 1 2 meters per ton 865.00 

80 80 Gravel, truck load of 34 cu. meters 

50 50 Blue Gravel per tr. load 35.00 
Rose Gravel per tr. load 32.00 

10 10 Cement, Std. Port. (Tolteca) per ton 120.00 

Lumber 

15 15 Mex. Sacred Fir (Oyamel). per M ft. 375.00 

35 35 Ist Class Pine per M ft. 750.00 

40 40 2nd Class Pine per M ft. 450 00 

235 535 1.45 <anseniiaaeatatnamaceiciaiceanccealiadeaiadimaieinaiaamiinaaaas 

7 .73 ENR Skilled Average: (Bricklayers, Carpenters, Iron- 

67 hr. day. *Cost of living bonus now included in basic wage. workers) $2.101. ENR Common Average: $1.221. 


25b 875b 1.8755 
a ne 25 25 2.25 


wnNm tb bv 
NN dH 


Kansas City.... 25 § 125 
Los Angeles... . 25 00 
Minneapolis. ... .07 85 
New Orleans... . J 75 
New York...... ‘ 75b 


25 
50 
25 
875 
006 


wenwnw nr 


wonwwnwn 
tee SISEBE B 
se BSBees 


SS ss3ss38 8 


Philadelphia. . . 25 
Pittsburgh : 25 
St. Louis....... , 5/2. 40 
3an Francisco. . . 2 00 
Seattle......... 2 rt 35 95 
Montreal®...... ‘ J 1.00 


25 
25 
25 
25 


—-NwNnwnnny 
-—Nnmnmnmny 
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RADIANT HEATING 


aswth 

With a floor area 168'8" square, 
a roof 45’ above grade at its high 
point and 17’ at the eaves, and 
large, frequently-opened access 
doors, this hangar, like all such 
structures, presented a difficult 
heating problem. The designers 
solved it with radiant heating, 
which has been successfully used 
in a number of similar applications. 

The floor area is divided into 20 
individual heating sections, each 
with a sinuous coil of 1 !4"’ wrought 
iron pipe, welded and cold-bent 
to shape, embedded in an 8” con- 
crete floor slab. In the sections 
along the sides and across the 
front, the pipe was spaced on 12” 
centers. In the remainder of the 
floor 24" spacing was used. Weld- 
ing operations on the coils were 
facilitated by raising each indi- 


— professionally- 
produced 16mm sound motion picture. An 
entertaining saga of the wrought iron in- 
dustry, available to technical groups. New, 
authentic, informative. Write Modern Talk- 
ing Picture Service, Inc., 9 Rockefeller 


Plaza, N.Y. 20, N.Y. 
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GENERAL ELECTRIC COMPANY HANGAR 


Marcus T. Reynolds, Architect 

J. L. Ottenheimer, Heating Engineer 
Heating Maintenance 
Contractor 





SCOTIA, N. Y. 





Corp., Heating 








vidual coil a few feet off the floor 
with tripod-mounted hoists. 

To provide a level base, a 11!" 
roughconcrete slabwas first poured 
on the fill. Reinforcing rods were 
laid and angle iron supports placed 
above them, on which the coils 
rested. This positioned the pipe at 
approximately the neutral axis of 
the slab. Hot water is supplied to 
the system from two U-type heat 
exchangers, which are fed with 
steam at 5-lbs. pressure by two 
oil burning boilers. Two single- 
stage centrifugal pumps circulated 
the water. Temperature is controlled 
by a combination indoor-outdoor 
thermostat. 

The use of wrought iron follows 
established engineering practice. 
For ten years, A. M. Byers Com- 
pany has been collecting data on 


radiant heating as a service to de- 
signers, and has detailed informa- 
tion on a thousand or more installa- 


tions. Over 90% of these use 
wrought iron . . . and evidence 
indicates that the same proportion 
holds for the many thousands of 
other installations. Wrought iron’s 
ease of fabrication, its high heat 
emission, its favorable thermal 
characteristics, and its demon- 
strated corrosion resistance make 
a vital contribution to a successful 
system. Ask for our bulletin, 
‘‘Wrought Iron for Radiant 
Heating.” 


A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, NewYork, 
Philadelphia, Washington, Atlanta, 
Chicago, St. Louis, Houston, Salt 
Lake City, Seattle, San Francisco. 


BYERS 
GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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New Aijds to the Constructor 


MANUFACTURERS' 


ALUMINUM FOIL—A “Honeycomb” 
material is a lightweight, extremely 
strong “sandwich” material formed of a 
core whose cross-section resembles that 
of a beehive and to the edges of which 
are bonded sheets of metal, wood, plas- 
tic or other semi-rigid material. The 
metal-faced, metal-core Honeycomb 
sandwich likewise presents an unsink- 
able structure, since it contains numer- 
ous individually sealed air chambers. 
It would still float if 80 per cent of the 
cells were perforated, which is im- 
probable, as there are up to 800 cells 
per ft., which will support four lb. of 
weight without sinking. The foil’s thick- 
ness is from two one-thousandths to four 
one-thousandths of an inch. The adhe- 
sive developed in conjunction with the 
core has made possible the success of 
the product, as it holds the corrugations 
of the core together and then binds the 
thin edges of the core to the facing ma- 
terial, Thermosetting and processing 
considerable insolubility in organic sol- 
vents, this adhesive combines extremely 
high shear and tensile strengths at low 
and elevated temperatures. Experi- 
ments are being conducted to use the 
adhesive as a substitute for riveting. 
spot welding and a number of other 
purposes. Glned double-skin corruga- 
tions appear to be especially attractive 


. a Ss 
SRR ey 


LATEST DEVELOPMENTS 


and this held is being thoroughly ex- 
plored—The Glenn LL. Martin Co.. 
Baltimore, Md. 


FACTORY 


steel 


SASH ~Hope’s Lok’d Bar 
factory sash is designed for 
strength 
weather- 
tightness in indus- 
trial buildings hav- 
glazed 
wall areas, and for 
longer life 


vreater 
and 


ing large 


under 
conditions of ex- 
posure and corro- 
sion. Vertical sash 
bars are bulb tee 
sections approach- 
ing the I-beam 
type of section in 
strength. In the 
“| ok'd Bar” 
the flat’ tee 
zontal 


joint, 
hori- 
muntin§ is 
threaded through 
the bulb tee. Ven- 
tilaters are com- 

nlete casement and 
frame units, solid welded at corners. 
Ventilator rolled in’ one 
piece with the weathering flanges inte- 


sections are 


Ae’ 


a». = a & 

ns Bs. « ogo 

i Seg Sizer RR ~ a 
tt oe Saree Se 


. 
PORTABLE GRAVEL PLANT—Port- 
able crushing, screening and loading 
plant features TwinDual roll crusher. 
which is a two-stage secondary crusher 
in one machine. It consists of two sets 
of different diameter rolls mounted on 
common roll shafts and operating si- 
multaneously. Primary crusher is 10x 
24-in. jaw crusher and twin secondary 
is 24-in. TwinDual roll crusher. The 


ENGINEERING 


NEWS-RECORD e 


3x10-ft., 3%4-deck roller bearing gyrat- 
ing screen is mounted on an incline. 
Thirty-inch conveyors are used. Goose- 
neck carrying-truck is of 12-in. channel 
frame construction with 12 pneumatic 
tires. Without unit 


power, weights 


17.820 lb. Moving and operating height 
is 121% ft.. length is 46 ft. overall, width 
is 8 ft. 
Cedar Rapids, lowa. 


Universal Engineering Corp., 
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IN EQUIPMENT AND MATERIALS 


gral, air infiltration is less than 1 efm 
air at 25 mph. wind pressure.—-Hope’s 
Windows, Inc., Hopkins James 
town, N.Y. 


{1 Te. 


CONCRETE VIBRATOR — Powered 
by Model AKS Wisconsin 4-hp. ait 
cooled engine, this vibrator, specially 
built for heavy duty work, has 
matic clutch which engages at engine 
speed of 1,700 rpm. 


auto 


Rugged flexible 
shaft has Y%-in. core of stranded music 
Vibrating 2 


wire. head is 23.-in. dia 
by 18% in. long. 


Engine swivels inde 
pendently of stand, which has rubber 
grip wheelbarrow handles and rubber 
Jack shaft is 
equipped with two double row radial 
thrust ball bearings. 
is 8.000 rpm. Complete unit with 21- 
ft. flexible shaft) weighs 200° Ib. 
Aristo Power Tools. Inc.. 601 W. Wash- 
ington Blvd., Chicago 6, 111. 


puncture-proof — tire. 


Vibrating speed 


MATERIALS TESTING COMPUTER 
—-A new device of service to engineers 
in every field where materials must be 
physically tested makes use of a hand- 
size computer, with much information 
at fingertip view. Instead of calculat- 
ing the specimen cross-sectional area, 
then multiplying this area times the 
psi. to get breaking strength, engineers 
need only set the computer at specimen 
size, then read the breaking strength 
opposite the psi. They can find area, or 
the psi., quickly. The computer covers 
rectangular specimens from 1/32 to 4 
in. thick by % in. to 1-4 in. wide, from 
0 to 150,000 Ib. psi; the reverse side of 
the computer covers rounds from 1/16 
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STANDARD ENGINEERS 


NOTEBOOK 


Heavy-duty oil improves 
engine valve action 


Valves in truck and bus engines using RPM Heavy Duty 
Motor 0il will wear less and function correctly for 
a much longer time than those in engines using an 
ordinary oil. 

RPM Heavy Duty Motor Oil is compounded. One of 
the compounds it contains keeps sticky carbon and 
other deposits from forming around valve guides and 
makes sure they are lubricated thoroughly. Thus, 
extra wear which might interfere with proper valve 
action is prevented. 

Other compounds in RPM Heavy Duty Motor Oil help 
it adhere to all wear-points in an engine, whether 
they are hot or cold, keep rings, pistons, and 
cylinders cleaner, resist sludge formation, pre- 
vent corrosion and stop foaming. 

RPM Heavy Duty Motor Oil has a one hundred per- 
cent pure paraffin base. It will resist the highest 
operating temperatures. 


RPM HEAVY DUTY MOTOR OIL 
CONTAINS DETERGENT THAT 
KEEPS ENTIRE OILSYSTEM 
CLEANER. PREVENTS a 
VALVES FROM 
STICKING 


HIGH VISCOSITY INDEX, 
100% PARAFFIN BASE 
| OIL. RESISTS HIGHEST 
OPERATING 
TEMPERATURES 





COMPOUNDS 
RESIST OXIDATION, 
CORROSION AND 


FOAMING RPM HEAVY DUTY 


MOTOR OIL REDUCES 
RUNNING AND 
STARTING WEAR— 
STICKS ON HOT SPOTS 


CARRIES CONTAMINANTS 
AWAY WITH DRAININGS 


For additional information and the name of your nearest Distributor, write Standard of California, 225 Bush 
Street, San Francisco 20, Calif.; The California Oil Company, 30 Rockefeller Plaza, New York 20, N. Y.; The 
California Company, 17th and Stout Streets, Denver 1, Colo.; Standard Oil Company of Texas, El Paso, Texas. 


FOR EVERY NEED A STANDARD OF CALIFORNIA Jos-provep propuct 
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RPM TORQUE FLUID NO. 2 IS 
EXTREMELY RESISTANT TO 
OXIDATION. ALLOWS MAXIMUM 
POWER OUTPUT AT ALL 
OPERATING TEMPERATURES. 


POUR POINT BELOW -70° F. 
PERMITS EFFICIENT 
OPERATION IN COLDEST 
CLUMATES. 


DESIGNED FOR 
USE WITH 

NEOPRENE 
SEALS. 







































GREASE-GUN- 


OiL- BATH- 
LUBRICATED 
FRONT 


BEARING 





RPM TORQUE FLUID NO.2 CONTAINS 
AN OXIDATION INHIBITOR. FORMS 
MINIMUM OEPOSITS IN LONG 
SERVICE PERIOOS. 


TWIN DISC HYDRAULIC TO € 
CONVERTER. (NEW TYPE. 


RPM Torque Fluid tran 
mits maximum powe! 


The highest work efficiency is obtained from the 
newer models of Twin Disc hydraulic torque convert- 
ers when they are filled with RPM Torque Fluid No. 2. 
(The newer models are those on which the chain and 
bearings in front are lubricated with motor oil and 
the rear bearings with grease.) 

RPM Torque Fluid No. 2 is a very light mineral 
oil of high quality, which is important to the con- 
verter's constant, smooth operation. It contains 
an oxidation inhibitor which minimizes deposit 
formation, lengthens service periods and gives max- 
imum resistance to heat. Its pour point is below 
-70° F., assuring easy flowing in any climate. 

The seals in Twin Disc hydraulic converters, made , : 
of a special type neoprene, are not affected by 
RPM Torque Fluid No. 2. Made to exact specifica- 
tions, it is always the same. This product has been 
tested and approved for these units by Twin Disc 
engineers. 









Trademarks ‘‘Calol,’’ “RPM,” Reg. U. S. Pat. Off. 















to 1 in. dia. up to 100.000 Ib. psi. It 
may be had without cost by engineers 
submitting their full name. company, 
and position. Professors in high schoo! 
and college may likewise obtain free 
computers—W. C. Dillon & Co., Inc., 
5410 W. Harrison, Chicago 44, Ill. 


WATERPROOFING MEMBRANE 

Glasfab, inorganic, rot-proof water- 

proofing membrane consisting of open- 

mesh fabric woven of Fiberglas yarns. 

is designed for roofing applications, ® & r 

for waterproofing brick or concrete rester Digging with E400 
walls above or below grades, and for 

other waterproofing jobs. Open mesh 


a 
permits full impregnation by water- 20x Poinis 
proofing compound. Impregnated | 
fabric adheres firmly to rough or ir- | 
regular surfaces, molding itself to con- | l Ad ¥ 
tours. Glasfab has strength factor with | all Gale ers 
warp of 64 lb. per inch-wide strip and 


92 Ib. with fill per inch-wide strip. | , . 
Thread count is 24 threads per inch Fits all popular make Dipper, Drag- 


for both warp and fill. Yarn is made | line, or Hoe Buckets and Rippers 


by Owens-Corning Fiberglas Corp. of 


Toledo.—Lexington Supply Co., Cleve- | ie aia ; 
land, Ohio. Faster digging, with sharp teeth that 


Box-type point fits perfectly te stay sharp, is yours when you install 

adapter; is locked to adapter by a set of ESCO box type renewable 

alloy steel pin, which is held in point teeth. Maintenance cost is low, 

place by rubber keeper. and loss of time caused by tooth 
e trouble is practically eliminated. 


On some of the toughest jobs, the ESCO renewable point tooth 
has proved itself to be 


Wear-Resistant — made of tough, hard Quickly Replaced —four teeth removed 

alloy steel; tip of point is heat treated and replaced in 5 minutes 

= the hardness of body of Descriptive aieeseteve Avaltebita 
ESCO wants you to have the new 
booklet giving prices and complete 
construction details. Ask your nearest 
ESCO representative, or fill in and 
Self-Sharpening Design — mail coupon below. 


Shock-Resistant — alloy steel adapter 
CONVEYOR BELT METER—Convey- takes all shock and strain. Alloy 
oflo meter utilizes diaphragms instead | steel pin merely holds point in place. 
of usual knife-edge-beam principle for 
metering flow of dry materials by | 
weight. Scales may be used to propor- | > S ah a vi 
tion and control, as well as weigh, feed | i> fo fs 
of one or more dry materials and to 
control flow of liquids in proportion to 


ve 


; FOR ULTIMATE ECONOMY 


1s uN . COA NS ALLL LL OOL OTS IESE AL CISA A hag 0 68.06 9 ONLY 
eres Pay eS smepeennnotonecte phspapncgaanpraaanntancecapanse tatty 


ic ee 
flow of dry materials. Cyclometer type | ELECTRIC STEEL FOUNDRY 
totalizer reads directly in any unit de- ELECTRIC STEEL FOUNDRY 2067 WW. 23th Avenue 
ss . Portland 10, Oregon 
sired and is automatically corrected for 2167 N. W. 25th AVE., PORTLAND 10, ORE. 
any belt speed variations.—Builders- 712 PORTER ST., DANVILLE, ILLINOIS 
Providence, Inc., Providence, R. 1. OFFICES 
CHICAGO, ILLINOIS NEW YORK CITY, N.Y. Name 
EUGENE, OREGON SAN FRANCISCO, CALIF. 
HONOLULU, T. H. SEATTLE, WASH. Address__ 
RADIAL SAW — Ball-bearing roller LOS ANGELES, CALIF. SPOKANE, WASH. . 
head of new radial saw allows blade to | IN CANADA — €4COLIMITED, VANCOUVER, B. C. City... === 
move smoothly and evenly into work. 


Please send booklet No. 162 on 
renewable point tooth to: 


(UT tttvVTUWiiiiiiwi_ ——_-_ , Lone  Stete 
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| Ram-type arm, moving through roller 
| head, frees work table for shifting of 
| material and gives operator clean, un- 
| obstructed view of all layout marks. 
To change from cutoff to rip requires 


about 3 sec.—Construction Machinery DISTRIBUTORS. 


Sales Co., W 1d. 
ales Co., Waterloo, lowa TT eRe Ae oe 


MACHINERY and SERVICE 


ALA... Montgomery—Ray-Crook: Compa 
Sirminghens—Trester & tere Mena ap 
ALASKA Fairbanks—Glenn Carrington & Company 


ARIZ... _Phoenix—The O. S. Stapley Company 
ARK... . Little Rock—Little Rock Road Machinery Co, 
CALIF.. ‘Pee Factory Branch 

. D. ADAMS S MANUFACTURING co. 



















‘Riverside, San Soon ee 
Stockton, Salinas, Santa Rosa, Modesto, Visalia, 
Merced, Bakersfield, Santa Maria and San Diego 

COLO.. .Denver—McKelvy Machinery Company 

CONN.. .New Haven—W. |. Clark Company 

DEL..... Phillips Machinery & Tractor Co., Baltimore 

FLA. Jacksonville, Miami, Tampa—Florida Equipment Co. 
Pensacola—Ray-Brooks Truck & Tractor Company 

GA. dae ee, 

| r ° Iban tate Tractor Compan 

TANDEM ROLLER—This 3 to 4-ton, | ipa... Boise & Pocatello—intermountain Equipment Co. 


| 36-in. wide c acti ILL...... Peoria & Springfield—A. E. Hudson Company 
36-in. wide compaction roller compacts sng tte g Eh tee «a 







































within 14% in. of left edge of frame. Chicago—R. C Larkin Co. act 
es la i . * . Quincy—Missouri-Illinois Tractor ‘quip. Co. 
Wheel base is 7 ft. 10 in. Unimpaired | yp __jndianapolis—Indiana Equipment Co., inc. 


vision of steering roller is provided. ao eorees ee oe 
al site . : 1OWA_. Des Moines—Herman M. wn Company 
| Brake horse power of 27.8 in furnished KANS... Wichite—S. H. Denney Read Machinery Co. 
by Allis-Chalmers, Hercules or Conti- | KY... Louisville—Brandeis Machinery & Supply Co. 
| nental engine at 1.800 rpm. The LA. Baton Rouge, Monroe, New Orleans — Dunham- 


SUPER-VULCAN 
ie , Pugh Co., Inc. 
OPEN TYPE 34x6-in. steel frame is securely braced | MAINE Portland—Maine Truck-Tractor Co. 
sos MD. Baltimore—Phillips Machinery & Tractor Co. 


by five additional steel cross members | sass Newton Upper Falls—United Equipment Cor 





| and steel deck, providing perfect gear | MICH.. Bark River—Bark River Culvert & Equipment Co, 
DIFFERENTIAL-ACTING shifting and shaft alignment.—VW heeler na Co. 


MINN... Minneapolis & Duiuth—Rosholt Equipment Co, 
MISS. ._Jackson—Mississippi Road Supply Co. 
MO. St. Louis—Missouri-Illinois Tractor & Equip. Co, 
Kansas City—Noel V. Wood, Inc. 
MONT. Billings & Missoula—Iindustrial Equipment Co. 
Great Falls—Hi-Line Equipment Co. 
Omaha—Nebraska Tractor & Equipment Company 
North Platte—Cornhusker Tractor & Equip. Co, 
Reno—Brown Motors 
Manchester—R. C. Hazelton Co. 
Union—Ehrbar Equipment Co. 
Albuquerque—Hardin & Coggins, Inc. 
Buffalo—Dow & Company, Inc. 
Brooklyn—Edward Efirbar, Inc. 
Albany, Syracuse—Milton-Hale Mach. Co, 
N.C... Raleigh—J. B. Hunt & Sons 
N. D.. . . Fargo—Myhra Equipment Company 
OHIO _ .Cleveland—Gibson-Stewart Company 
Cincinnati—Rish Equipment Co. 
Cambridge—Major Equipment Co. 
Richwood—Hamilton Equipment Co. 
OKLA... Tulsa & Guthrie—C. L. Boyd Company, Inc. 
ORE... .Portland & Eugene—Howard-Cooper Corporation 
PA. East Butler—Walsh Equipment Co. 
Pittsburgh—Atias Equipment Corp. 
Philadelphia—Service Supply Corp. 
Harrisburg & Wilkes-Barre (Kingston)— 


PILE HAMMERS Roller Division, Shaw Sales & Service 
Co., 5100 Anaheim-Telegraph Rd., Los 

Angeles 22, Calif. 

18C, 30C, 50C and 80 | 1"°"""5 2 Ca 


In pile driving, it's rapid, 
positive penetration that 
counts. And that’s what 
the smashing power of 
Super-Vulcan delivers with 
twice the usual number of 
blows per minute on 25 to 
35 per cent less steam. 


TRACK JACK—Designed to facilitate 
rail maintenance, new Type-A jack | 
provides new pawl --—— 

and socket design 
that is said to cut | 
maintenance 8] per- 
cent, make lifting 
31 percent easier, 
give greater protec- 
| tion to operator and 
provide larger strik- 












Through rugged strength, 
durability, simple design 
and easy operation it pro- 
duces dollar-saving effi- 
ciency on the toughest jobs. 
It fits the same leads and 


zzz22 2 
: #2222 2 
<Z+Ir< @ 





uses the same accessories ing surface. Fea- ; State Equipment Co. 
as the Vulcan Single-Act- | tures include full- R. 1... .Providence—Tractors, Inc. : 
ing Pile Hammer. ‘ie ace : $. C.....Columbia—N. H. Summers Road Machinery Co. | 
9 ; | rated lifting capac- S. D. .. Sioux Falls, Rapid City—Empire Equipment Company 
That's why more and more | ity on cap and toe, Ve. Se hana * 
_ “ ashville— ustrial tractor quipment je» INC. 
users =e depending on electroded gibs, Memphis—Road Builders Equipment Co. 
the positive action and | hardened steel | | TEXAS. Dallas & Houston—Browning-Ferris Machinery Co. b 
superior performance of . i San Antonio—Jess McNeel Machinery Co. 
wearing plate and Plainview, Abilene, Odessa—Plains Machinery Co. Cc 
Super-Vulcan to get them Scala T ] El Paso—Hardin and Coggins, Inc. 
a faster start on construc- — racked pawls.— yee eton, | Ken- UTAH. . Salt a Lang Company, Inc. 1 
| .. 1020 S. C 4 ae VA. Richmo joanoke—Rish Equipment Co. 
tion. y & Co., 1020 S. Central Ave., Chicago Alexandria—Phillips Machinery & Tractor Co. 
Write for Sizes M4, Ill. WASH. Seattie—Howard-Cooper Corp. 
full details today. 18C—30C—50C—80C Spokane—Iintermountain Equipment Co. 
meet all needs W. VA. Charleston and Clarksburg—Rish Equipment Co. 7 


wis. Milwaukee, Eau Claire & Green Bay—Bark River 


TE) aang TATA WATER SOFTENER —A new resin 


water softening zeolite has many ad- 
RESO, lei ie Ou ad 


vantages. This modern cation exchange 


Culvert & Equipment Co. 
\ 7 material, Liquonex CR. has a_ high 
capacity and permits higher flow rates 


4 " | per square foot of area. It practically 
Chicago 12 pn eee UTE 


ae Pionero AD ON OPPOSITE PAGE 


leaving only 0 to 2 ppm. of hardness, 
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IN ALL OPERATING POSITIONS 


@ Experienced motor grader operators know that 
blade clearance—plenty of it, in the right places—is es- 
sential to fast, efficient blade positioning. 

That’s why Adams Motor Graders are designed and 
built with an abundance of blade clearance at all criti- 
cal points: 

1. Between Blade Ends and Tires: Lots of room pro- 
vided for sharp blade angles—without tire interfer- 
ence, front or rear. 

2. Between Blade and Frame: Space aplenty for free 
movement of the blade heel. 


FT 


3. Between Blade Assembly and Frame Arch: More 
space for higher blade lift and better ground clear- 
ances. 

4, Between Blade and Scarifier Block: Ample room for 
easy reversing of blade under scarifier block. 


This is another example of how thoughtful engineer- 
ing makes Adams Motor Graders Your Best Buy— All 
Ways. See your local Adams dealer for complete infor- 
mation and illustrated literature. 


J. D. ADAMS MANUFACTURING CO.- INDIANAPOLIS, INDIANA 








expressed as calcium carbonate, by the 
most rigid tests. A further important 
advantage of Liquonex CR is that it 
non-siliceous or carbonaceous. The 
fore, it does not impart silica to 
treated water, which is particularly ob 
jectionable for boiler feed. — Ligu 1 
Conditioning Corp., Dept. EN, 114 Ex 
Price St., Linden, N. J. 


TRACTOR - SCRAPER — Unit, desig 
nated as Primemover, consists of two 
wheeled. rubber-tired tractor, joined t 
scraper by pedestal hitch. Tractor is 
equipped with 225-hp. diesel engin: 
and large Goodyear Sure Grip tires 
High rate of drawbar pull in fourth 
gear results in high average haul speeds 
when loaded. Scraper is __ positive 
forced ejection type, operated by air 
actuated cable power unit, mounted on 
rear of tractor and deriving its power 
from main engine. Steering is accom 
plished by two double-acting hydraulic 
jacks. Unit is equipped with four air 
actuated brakes.—LaPlant-Choate Mfg 
Co., Cedar Rapids, lowa. 


> 


“Safest bet | know...pure, cool 
water in clean 


Best investment you can make on a 

job is a supply of Dixie or Vortex 

Cups. They help protect your men 

from colds and more serious mouth- 
- > _ 


carried infections . . . and they cost 
very little. An ideal way to use them 
is with the vew Dixie Poriable Wa- 


ter Carrier, which keeps four gallons 
cool for hours. Write for new free 
iliusivated folder to Dixie Cup Com- 
pany, Easton, Pa. 


LOW HP. GASOLINE ENGINE—The 
-econd model of the Gladden “Bee 
Line” engines is now in production 
Designated as Model BB, it has a power 
range of 2.5 to 4.3 hp. The engine is 
of clean-cut, compact design, the overall 
height, including gas tank, being only 
23 in., the width 151% in., and length of 
DIXIE CUPS, VORTEX CUPS AND 14 in. Only 2.9 cu. ft. of space is re 

PAC-KUP CONTAINERS ARE MADE AT quired. Operating parts are made of 
EASTON, PA., CHICAGO, ILL., DARLINGTON, S$. c. | tlie newer types of tough alloys proved 
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SULMET BIT 
can do the work of steel bits 


with no time out tor changes 


Sulmet Bits are new . . . but their efficiency has been a 4 

PROVED by intensive development in the hardest tesla Sie 
rock. Developed in collaboration with one of the na- 
tion's foremost tungsten carbide producers, Allegheny 
Ludlum Steel Corp., Sulmet Bits are available now. 





oe Sulmet Bit after 
drilling 360 feet 






The photos'to the right speak volumes! As one ex- 
ample of Sulmet performance, in schist containing 
small particles of quartz, an ordinary steel bit penetrat- 
ed 7 feet . . . the Sulmet Bit 360 feet. And, THE 
SULMET BIT WAS SHARPENED FOR FURTHER USE. 





But prove Sulmet Rock Bit performance for yourself— 
try them on your drilling jobs. Contact a Joy Engineer 
—there's no obligation. 

















Ordinary steel 
bit after drill | 
ing 7 feet. | 





LONGER DRILL FEEDS and FASTER 
DRILLING with SULLIVAN HYDRO 
DRILL JIB and SULMET BITS 


The Sullivan Hydro Drill Jib is designed especially 
for drilling with a long feed—6 feet or more. 
Now with Sulmet Bits you can get the same eco- 
nomy of drilling in the harder rocks, because you Ag 
can bottom the hole with a single Sulmet Bit. - — . ge 





SULLIVAN Ran. 


nied nr taninte CO.. 


GENERAL OFFICES: HENRY W. OLIVER BLDG., PITTSBURGH 22, PA. 











neering departments has resulted in fire 


protection that really protects ...no 








matter what the hazard. 




















| Let an “Automatic” sales engineer 








| help you to help yourself to the security 





and savings assured through the installa- 





tion of “Automatic” Sprinkler fire pro- 








tection. Write today. 















1 DEVELOPMENT 
















“"AUTOMATIC’’ SPRINKLER CORPORATION 


olde and A Sadat 


ENGINEERING 


INSTALLATION 


No matter what the enterprise, or where it is located, 


the danger of its destruction by fire is always present. 
That’s a harsh statement, yet undeniably true, for 
every day we read of enormous losses resulting from fire. 
But there is another side to this picture of fire de- 
struction. We call it the “Automatic” Sprinkler side. 
For the concentrated effort of our technical and engi- 


Cotes BR ee — 


pees 
WRE-FOG 


‘ars «TCMLATES 7 GREE 


—a famous member 
of the “Automatic” 
Sprinkler Family. 
Provides adequate 
protection § for 
quench tank, trans- 
former, oil line and 
other fires of flam- 
mable liquid origin. 





j 
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best by aircraft engine experience. 
Gladden Products Corp... 635 W. Coli 
rado Blvd., Glendale, Calif. 


CRAWLER CRANE—New model 4500 
is largest crane built by Manitowoc. 
Specifications are: Crawler length — 
25 ft.; overall crawler width—20 ft.; 
crawler tread width—48 in.; tail swing 
radius—18 ft. 5 in.; weight machine 
without boom — 275,000 Ib.; working 
load at 20-ft. radius—100 tons; height 
to top of cab—12 ft. 115% in.; swing 
speed — 2.2 rpm.; travel speed — .77 
mph.; line speed hoist—210 ft. per 
min.; line pull hoist—41.500 Ib.; line 
speed drag—l42 ft. per min.; line 
pull drag — 65,000 Ib.; 4-yd. drag — 
140 ft. boom, 120 ft. radius; 3%-yd. 
dipper on 60 ft. shovel boom, 45-ft. 
sticks; 4-yd. dipper on 55-ft. shovel 
boom, 41-ft. sticks; 5-yd. dipper on 
30-ft. shovel boom, 20-ft. sticks. Ma- 
chine can be shipped on flatears by 
removing crawler frames and unloaded 
in about 14% days.—Manitowoc Engi- 
neering Works, Manitowoc, Wis. 


LIGHTWEIGHT ROCK DRILL—J30 
Jackhamer is designed for drilling 
, medium to hard 
rock and concrete. 
Three-in-one — back- 
head allows ma- 
chine to be easily 
converted to any one 
of three types, wet, 
iry, or blower type. 
In addition, it has 
; new sealed throttle 





valve, stronger rifle 
har, two-piece chuck and long-wearing 
piston.—Ingersoll-Rand, 11 Broadway, 
Vew York 4, N. Y. 





FINGER GUARD—In addition to pro- 


tecting fingers and thumb on face and 





(Continued on page 150) 
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SELF-SEALING / 


ALONG FUEL LINE STUDS 


The Red Elastic Collar seals the threads 
tight against LIQUID SEEPAGE 


Three important benefits result from the 
use of ESNA Elastic Stop Nuts on Diesel 
engine fuel line studs. First, operational 
safety. The Red Elastic Collar is self-seal- 
ing against fuel oil operating pressures up 
to 60 psi. Second, design simplification. 
The Red Elastic Collar is self-locking 
anywhere on the stud. It permits the use 
of straight threads—instead of individually 
gauged tapered threads—for the oil supply 
block connection, Third, faster assembly. 
Straight threads permit the accurate posi- 
tioning of the studs between the 
block and fuel line—before the 
finished surface of the Elastic 


ESNA 


Stop Nut is fully seated and self-locked 
and self-sealed against the copper washer. 
The total result? Threefold economy! 

Multiple protection — against Liquid 
Seepage, Vibration, Corrosion, Thread 
Failure and Costly Maintenance — has 
made Elastic Stop Nuts the standard fas- 
tener on many products. Standardization 
achieves the double economy of inven- 
tory simplification and reduced pro- 
curement costs. For further information 
address: Elastic Stop Nut Corporation 
of America, Union, New Jersey. 
Sales Engineers and Distributors 
are located in principal cities. 


TRADE MARK 


HEAVY DUTY DIESEL ENGINE 


THE SYMB 


It is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar. This 
threading action produces a com- 
pressive, radial-reactive pressure 
against both the top and bottom 
sides of the bolt threads .. . insures 
© permanently tight, full contact 
between the bolt and nut threads 
...and makes all Elastic Stop Nuts 
self-sealing against Liquid Seepage. 
As a result, all Elastic Stop Nuts 
protect permanently against thread 
corrosion and resultant failure. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 


INSTRUMENT 
MOUNTING 


ANCHOR 
Qa. bg 


PRODUWETS OF: 


SPLINE CLINCH 


ELASTIC STOP NUT COBPORATION OF AMEBICA 
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See ad on page 133 for list of 
equipment in each line 


Worthington-Ransome Distributors 


Ala., Birmingham, Construction Equipment C. 
Alaska, Anchorage, Airport Mach. & Storage Co 
Ariz., Phoenix, Lee Reiman Equipment Co. 
Ark.. Fort Smith, R. A. Young & Son 

Little Rock, R A. Young & Son 


Cal, L. A. Golden State Equip. Co. 

Colo., Denver Power Equipment Co. 

Colo., Denver, Mountain Region Supply Co 
Conn., Wallingford, Withelm-Davies Co., Ine. 


Fia., Gainsville. Constr. Equip. & Supply Co., Ine 
Miami, Allied Equip. Inc. 
Oriando, Highway Equipment and Supply Co. 
Tampa, Epperson & Company 


Ga., Atlanta, Tractor & Machinery Company 


ida., Boise. Olson Manufacturing Co 

iL, Chicago, Chicago Construction Equip. Co. 
ll., Chicago, Thomas Hoist Co. 

lowa, Cedar Rapids, McNall Mach. & Supply Corp 
til., Chicago, J. A. Roche 


Kansas, Topeka, M. B. Salisbury Co 

Ky., Harlan, Croushorn Eauip & Supply Co 
Louisvilie, Williams Tractor Co. 
Detroit. W He Anderson Co., Ine. 

So. Portland, Me., M. A. Burkitt, Ino, 


Mich., Muskegon, Lakeshore Machy. & Supply Co. 

Minn., Minneapolis, Phillippi Murphy Equip. Co 

Mass., Cambridge, Field Machry. Co. 

Mass., West Springfield, FE. F. Edson Co. Inc. 

Miss., Jackson, Jackson Road Equip. Co. 

Mo., Clayton, The Howard Corporation 

Mo., Kansas City, Machinery & Supplies Co., Inc 
St. Louis, W. H. Reaves 

Montana, Billings, Interstate Truck & Equip. Co. 
Helena, Caird Eng. Works 


Nevada. Elko, C. W. Taul Hardware and Machy. Co. 
N. Hampshire, Manchester, R. C. Mazelton Co., Inc 
N. J., No. Bergen, American Air Comp. Corp. 
N. M., Albuquerque, Rud Fisher Co. 
Boswell, Smith Machy. Co. 
N. Y., Albany, Milton-Hale Machinery Co. 
New York, Hodge & Hammond, Inc. 
New York, Railroad Materials Corp. 
Syracuse, Milton-Hale Mach. Co. 
N. C., High Point, Smith Eauip. Co. 
N. D., Fargo, Smith Commercial Body Works, Inc 


Ohio, Cincinnati. Carroll-Edwards & Co. 
Davton, Carroll. Fawardse & Co 
Toledo, The Kilcorse Machy. Co. 
Okla., Uklahoma City, Taitan-touglass Equip. Co 
Oregon, Portland, Andrews Machinery 


Pa., Wilkes-Rarre, Ensminger & Co 
Mechanisburg, American Equip. Corp. 
Philadelphia, Metalweld, Inc. 


8. C., Columbia, Smith Equipment Co. 


Tenn., Knoxville, Dempster Rros., Inc. 
Memphis, Independent Tractor Co. 
Nashville, Dempster Bros., Inc. 

Tex., Amanilo. T. W. Carpenter Equip. Co. 
Dallas, Shaw Equip. Co. 

Houston, So. Texas Equip. Co., Inc. 
San Antonio, Patten Machy. Co. 
Tyler, D. M. McClure Equip. Co, 


Utah, Salt Lake City, J. K. Wheeler Mach. Co. 


Va., Richmond, Highway Machy. and Su Co 
Vt., Barre, A. M. Flanders, Inc. a 


W. Va., South Charleston, Allied Equip. Co. 
Wash., Seattle, Star Machy. Co 
Wisec., Milwaukee, Drott Tractor Co., Inc. 


Ransome Distributors 


Md., Baltimore, Paving Supply & Equip. Co. 
Md., Salisbury, Paving Supply & Equip. Co. 
lLa., New Orleans, Ole K. Olson Co. 

Mich., Detroit, Welding Equip. & Supply Co. 


N. Y., Buffalo, Murray Equip. Co. 

N. Y., Rochester, B-G Equip. Co 

O., Cleveland. H. BR. Fuller Equip. Co. 
Pa., Pittsburgh, Arrow Supply Company. 


Wash. D. C., Paving Supply & Equip. Co. 


Worthington Distributors 
Ind., Indianapolis, Reid-Holcomb Company 
La.. New Orleans, Wm. F. Surgi Equip. Co. 


Md., Baltimore, D. C. Flphinstone, Ine. 
Mich., Flint, Gransden-Hall & Co. 


N. Y., Buffalo, Dow & Co., Inc 
New York, Air Compressor Rental and Sales 


0., Cleveland, Gibson-Stewart Co, 
Toledo, The Kilcorse Mach. Co. 


Pa., Allentown, H. N. Crowder. Jr., Ine. 
Pittsburgh, Atlas Equip. Corp. 


Texas, El Pase, Equip. Supply Co. 
Wyoming, Cheyenne, Wilson Equip. & Supply Ce. 


Bw Bwe Bevres 


Worthington Pump and Machinery Corp. 


Worthington-Ransome Construction 
Equipment Division 


Holyoke, Massachusetts 











MEN AN 


Fred T. Ley, chairman of the board 
of directors of Frey T. Ley & Co., Inc., 
30 E. 40th St., New York City has 
announced _ that 
Charles M. Chuck- 
row, formerly 
executive vice- 
president, has re- 
turned to the or- 
ganization and has 
been elected presi- 
dent. Mr. Chuck- 
row was recently 
associated with 
the Tishman 
Realty & Con- C. M. Chuckrow 
struction Co., Inc., with whom his prin- 
cipal activity was the development and 
construction of the new office building 
on the easterly block front of Park 
Avenue, 56th to 57th Streets, New York 
City. 

Frederick A. Ley and Theodore M. 
Ley, sons of Fred T. Ley, have been 
elected vice-presidents. Also return- 
ing to the company will be several key 
employees who, together with Mr. 
Chuckrow, were engaged in the con- 
struction of such outstanding structures 
as the 70-story Chrysler Building, the 
Fisk Building at Columbus Circle, the 
Croyden Hotel occupying the block 
front of Madison Avenue and 85th and 
86th Streets, the cooperative apartment 
houses at 820 Fifth Avenue, 990 Fifth 
Avenue and 290 Park Avenue and 
many others of a similar nature. 

Mr. Chuckrow, who joined the Ley 
Company shortly after his graduation 
from Cornell in 1911, resigned in 1933 
to become president of the Fred F. 
French Co. During his incumbency 
that company constructed Knicker- 
bocker Village and Interlaken Gardens. 
With the late Fred F. French he organ- 
ized the Fillmore Construction Co. Ltd. 
of London, England. 








Simeon Ross has resigned as chief 
engineer @€ the Del Balso Construc- 
tion Corp. to become president of the 
Eureka Concrete Corp., contractors and 
engineers at 1339 Atlantic Ave., Brook- 
lyn, N. Y. Associated with Mr. Ross 
as secretary-treasurer is Stanley 
Sobocha, formerly treasurer of the 
Eureka Fireproofing Co. Ine. 


Richard W. Williams has retired 
after almost half a century of service 
with the Corps of Engineers, Portland, 
Ore., district. At the time of his re- 
tirement he was head of the supply 
division. Williams served under 23 
district engineers during his long con- 
nection with the corps, workine on 
projects at Astoria, The Dalles, Reeds- 
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port and on the upper Columbia and 
Snake Rivers. He became head of ¢! 

supply division in 1937 during the co: 

struction of Bonneville Dam. 


Appointment of Guy C. Cleaver, 
Big Run, Pa., as project engineer for 
the Pennsylvania Department of High 
ways in the Indiana, Pa., district has 
been announced. 


Elmer C. Lawton, chief engineer of th« 
Rochester, N. Y., district of the Stat: 
Department of Public Works, has an- 
nounced the appointment of Henry Ten 
Hagen of Warsaw as director of high 
way maintenance for the district. Mr 
Ten Hagen will relieve Herbert L. 
Michael, deputy to Mr. Lawton, of 
maintenance supervision in the district 


Lt. Col. Delbert B. Freeman, Omaha, 
Neb., district U. S. Army Engineers, 
and Lt. Col. Stanley G. Reiff, executive 
ocer of the Missouri River division 
office, were recently assigned to the Far 
East command at Yokohama. 


E. L. Worthington resigned as Wes! 
Virginia Road Commissioner Aug. 15 
to become chief engineer of roads for 
the reconstruction 
section of _ the 
American aid mis- 
sion to Greece. 
and is now in 
Greece. His resig- 
nation followed 
25 years of con- 
tinuous service 
with the West 
Virginia Road 
Commission dur- 
ing which he held 
various supervisory positions. He was 
named commissioner Feb. 1, 1946, 
after serving as state maintenance 
engineer for eight years. 





Clarence Blair Associates, Inc., con- 
sulting engineers, New Haven, Conn., 
announce that Joseph A. Novaro has 
been admitted to membership in the 
firm. Mr. Novaro joined the organiza- 
tion in 1928. As a reserve officer he 
was ordered to active duty with the 
Corps of Engineers in July, 1941, and 
was assigned in succession to the 
Puerto Rico district engineer office 
and to the Antilles division engineer 
office in San Juan, Puerto Rico. Suc- 
cessive assignments were designer of 
tank farm installations; chief of the 
inspection division; area engineer of 
the San Juan area; water supply off- 
cer and engineer member of the Puerto 
Rico Sector malaria board. His final 
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GONG OP! FOR ANEW HIGH IW VERSATILITY 


In the Ransome 34E Blue Brute 
Paver, with elevated boom attach- 
ment, you have a mobile, all-purpose 
mixing plant that can take a lot of 
different, 


stride. 


off-highway jobs in its 

High foundation isolated 
bridge piers and other hard-to-get-at 
spots are easily reached by the fast- 
swinging “‘live’’ boom that raises the 
discharge bucket to a 20-ft. clearance. 


walls, 


And the positive hydraulic operation 
of both boom and bucket assures exact 
pouring-control, eliminating the need 
— and the risk — of a man to man- 
ually discharge the bucket at the top 


IF If’S A CONSTRUCTION JOB, 


a 
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of a high form or batch hopper. 


More Ransome Advantages 


Features like these — automatic 
bucket-lock that prevents accidents 
when operating with elevated boom; 
unobstructed bucket that 
long 
crawlers that go almost anywhere re- 


opening 
eliminates segregation; wide, 
gardless of mud, sand or rough ground 
— all pile up proof that Ransome 34E 
Pavers, Single Drum or Dual Drum, 
can go farther, do more work faster, 
and cut costs every foot of the way, 

Write for all] the facts. Learn why 
there’s more worth ina Blue Brute. 


R7.6 
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KNOW YOUR 


Rive BRVIES 


Your Blue Brute Distributor 
will be glad to show you how 
Worthington-Ransome construc 
tion equipment will put your jobs 
on a profitable basis. His name 
is listed on Page 132. 


RANSOME EQUIPMENT 

Pavers, Portable and Station- 
ary Mixers, Truck Mixers, Pneu- 
matic Placing and Grouting 
Equipment and Accessories. 


WORTHINGTON EQUIPMENT 

Gasoline and Diesel Driven 
Portable Compressors, Rock 
Drills, Air Tools, Self - Priming 
Centrifugal Pumps and Acces- 
sories. 


Worthington Pump and Machinery 

Corporation, Worthington-Ransome 

Construction Equipment Division, 
Holyoke, Mass. 


Iift’s A BLUE BRUTE JOB 











assignment was as project engineer 
new water works facilities for S 
































Bi | Juan. Mr. Novaro was released f: d 

| active duty in August, 1946, with : t 

When Aede think oy rank of lemienent: colonel. 0 

h 

* . J ! 7 : 
Air Entraining Con crete Ben F. Rush, former public works + f 
. perintendent of the territory of Hawa I 

| has resigned to take a newly-creat: I 


| facilities. He will 
direct a harbor 
improvement pro- 
gram of nearly 
$7,000.00 author- 
ized by the 1947 
Hawaii legisla- 
ture. 

His successor as 
| public works su- , 
perintendent, ap- 8. F. Rush 
pointed for a 4-year term by Gov 
Engram M. Stainback, is his form: 
assistant Robert M. Belt. 

Mr. Rush was a lieutenant with th: 
Army Engineers in World War I an 
a commander in the Navy in Worl: 
War II. As a Navy engineer officer, hy 
worked on some of the massive Pear 
Harbor underground construction proj- 
ects, including the Red Hill unde: 
ground oil storage depot, largest of it- 
kind in the world. 
Between the wars 
and since 1943 he 
has held various 
public engineering 
positions through- 
out Hawaii. 

Mr. Belt also 
was a_ wartime 
Navy commander, 
assisting in the 
Pearl Harbor con- 
struction program. 
He first joined the T. H. public work- 

| department in 1931. Both he and Mr. 
| Rush received Navy commendations for 
their work. 


, 5 position of  di- + ‘ 
think joy. rector of harbor . q 





The Air Entraining Agent 
for Controlled Air 








Easy to use + Inexpensive 
Improves Workability 

and Placeability « 
Speeds up Finishing « 
Improves Concrete Durability 








_ DEWEY ano ALMY CHEMICAL COMPANY 
score Come Lo 








R. M. Belt 





Two new positions of assistant state 
highway engineer have been created 
by the Oregon State Highway com 
mission and two highway department 
staff engineers have heen elevated to 


R E H Y G RO U T E R 3 SYSTEM fill them. W. C. Williams, Portland 


Forres eo New indispensable Equipment for Coniractors, division engineer, and William W. 
} 















Railroads, Mines and all public and private Con- Stifler, assistant maintenance enginee: 
struction Departments. have been appointed first and second 
assistant highway engineers, respec 
tively. The two assistants will hav: 
charge of all details of highway build 
ing and maintenance, leaving State 
Highway Engineer R. H. Baldock free 
for overall supervision of the depart- 
Write for complete information ment. Williams will have charge of 


420 LEXINGTON AVE design and construction and will act a- 
The Prehy Co., Inc. 2, 20NgTON av e 


state highway engineer in the absence 


i. eee 
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Plastic and Fluid Pressure Grouting, Pneumatic 
Concrete Construction, Railway Track and Soil 
Stabilization, Correction of Structural Deficiencies, 
Subsiding Foundations, Floors, Drypack Concrete 
and many other practical uses. 
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maintenance and operation activities. * 
Mr. Williams has been with the How to bring +hose 
' department for 27 years. Before being 
| transferred to Portland, he was head e ° h 
| of the eastern Oregon division, with distant Suppliers closer to ome 
| headquarters at La Grande. Mr. 
Stifler has been with the department 
for 26 years. Before going to Oregon, 
he was connected with the Utah State 
Highway department and the city 
engineer's office at Salt Lake City. 
















Lt. Cmdr. R. J. Sipe of the U. S. 
Coast and Geodetic Survey, is direct- 
ing a coast and geodetic survey project 
in the New Bern and Morehead City. 
N. C., area. His chief assistant is 
George Varnaboe, a civilian engineer. | 





















Frank O. Lee has been appointed | 
director of technical services for St. | 
Petersburg, Fla., replacing Stanley | 
Pinel, resigned. Lee was city director | 
of public works 12 years prior to Aug. 
23, 1943, when he resigned to enter 
private engineering practice. He is a 
graduate of the University of Vermont 
and served Barre, Vt., five years as city 
engineer and water superintendent. 
He later became chief engineer for 
G. L. Gregoire of Barre and _ con- 
structed highways and bridges in the 
New England States for several years. 
He was employed by St. Petersburg 


as a supervising engineer in the con- it’s like having all your suppliers close at hand, when you specify 
struction of the Snell Isle bridge and Air Express delivery. Air Express gets you what's wanted in mere 


was named city engineer and water 
superintendent. He has directed most 
of St. Petersburg’s major public works | 
projects. Under his supervision proj- 


hours . . . no matter where your suppliers are located. 








Planes carrying your Air Express shipments are bigger and faster 


today. Even overnight coast-to-coast deliveries are routine. Same 








ects aggregating more than $3,000.000 | day delivery between many airport towns and cities. And Air Ex- 
have been constructed there. press rates are low. Use this speedy, profitable service regularly 


to keep customers satisfied, and business running without a hitch. 


Col. Herman H. Pohl, Corps of 
Engineers, U. S. Army, has been as- . m oe ° 
signed to Wilmington, N. C., as district op fy A Exp @ Go d Bu in S 
engineer, succeeding Col. Beverley C. ec It (058 Its 0 5 ¢ ° 
Snow, who has been given a new assign- ; ree : 
ment in the Pacific Area. A graduate gr opres gen ambi todry etry Pa 
of the U. S. Military Academy, Colonel ie eRe <a aan lama pew 















ir-rail be *n 22,00 “i > offices. 

Pohl took advanced work in engineer- oe ~ anne eee ‘ : | 
. ° e Direct air service to and from scores of foreign countries. i} 
ing at Massachusetts Institute of Tech- Se Hehe ‘ 
a a pers id Just phone your local Air Express Division, Railway Express Agency, ii 
H ey a . serve 7 in both wor wars. for fast shipping action . . . Write today for Schedule of Domestic and 

© participated _ the North African International Rates. Address Air Express, 230 Park Ave., New York 17. | 
and Normandy invasions and for a Or ask for it at any Airline or Railway Express Office. Air Express 
period in 1941 was commanding officer Division, Railway Express Agency, representing the Airlines of the U.S. 
of the 96th Engineer Battalion at Fort 
Bragg, N. C. He recently has been 
serving on the headquarters staff as a 
member of the Regular Army integra- 
tion board, personnel division, Office of 
the Chief of Engineers. 














Walter L. Rice, civil engineer, has 

























joined the provincial department of Fastest delivery — at low rates | 
public works, Toronto, Ont., where he Wostteonesey bpeihe) nocdelin Los Aamelos 
will work on the design of water supply fast. Picked up at Portland, Ore., factory 5 ' 
; and sanitary disposal units. He was PM on 13th, delivered firet thing next AM ' 
< a, . B21 miles awar n time! Air Express ; 
; 28 years with the works department of charge S12.S2! Other weights, ony le | 
| Toronto and has resigned as construc- < aang tance equally inexpensive and fasal | 
; tion and engineering officer with the “2 
, > 7 *,* 
} R.C.A.F. to accept the new position. 1927 — 20TH YEAR OF GETTING THERE FIRST! — 1947 
4 
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» OUTLET... 
> TO WATER MAINS 





“A TO Z’ SOLUTION TO YOUR ELECTRICAL OR POWER 
REQUIREMENTS ... FOR HIGHER OPERATING EFFICIENCY 


Whether your plans call for expansion, modern- Westinghouse servicing will minimize and 
ization or a completely new plant, you will find simplify your maintenance problems. 
advantages in using the Westinghouse back- 
ground in waterworks engineering—regardless 
of the size of the contemplated project. 


SIDR ad 


Typical of case histories where Westinghouse 
waterworks engineering has been job-proved is 


pe : : ‘ ai , which . 
Westinghouse engineers will work with you ep at itios SAO mgs Bacnmnen plons, whic : 


. . ; : is completely Westinghouse-electrified. FS 
to obtain highest operating efficiency through P P 8 


the proper select.ov, application and co-ordination For help on your waterworks drive problem, 
of the complete electrical drive. call your Westinghouse office, or write today to 
Westinghouse equipment will provide you Westinghouse Electric Corporation, P. O. Box 


assurance of 'org-time, trouble-free service, 868, Pittsburgh 30, Pennsylvania. }-94746 






EDPERATING EFFICIENCY 


reuse 


. “WESTINGHOUSE-EQUIPPED THROUGHOUT” MEANS SIMPLIFIED 
ORDERING, QUICKER INSTALLATION, MORE EFFICIENT OPERATION 

































Putting power to work efficiently can be a major power, to the most specialized types ot drives and 


problem—or a simple one. When items must be control for its utilization, Westinghouse provides a 

selected, ordered and received from many sources, it single source of supply . . . one broad pair of shoul- 

means many chances for costly errors and delays. . . ders competent to take responsibility for performance 

divided responsibility—or none at all—for perform- of all parts of the job. 

ance of installed equipment. Here is one of many examples where Westinghouse 
Westinghouse offers the way to simplify the job. unit responsibility is preventing headaches . . . saving 

From equipment for generation of electrical or steam money .. . assuring higher operating efficiency: 


A MAIN PUMPING FLOOR of the 120 mgd Bachman 
Waterworks, City of Dallas, Texas. This plant has 15,225 
Ry hp in Westinghouse motors, supplemented by Westing- 
house switchgear and other apparatus. The satisfactory 
SLUDGE service rendered is evidenced by 12 years’ operation with- 
‘cael out repairs of any kind to electrical equipment, with a 
maintenance cost which has averaged less than 2c per hp. 


In the center are five 800-hp and one 400-hp Westing- 
house synchronous motors. At the left and right-rear two 
Westinghouse motor generator sets (one of which is a 
standby unit) furnish excitation for four 500-hp and three 

4 900-hp Westinghouse motors located in the basement. 
At the right is shown part of the Westinghouse controls 
for the entire plant. 
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LEFT: Basement floor, showing three of 
four 500-hp Westinghouse motors, each 
of which drive a 30 mgd raw-water pump. 
Three 900-hp Westinghouse vertical mo- 
tors, driving clear-water pumps, are also 
located on this floor but are not seen in 


this picture. 


SE eh es 


ee eee 


OFFICES EVERYWHERE 





PLANTS IN 25 CITIES... 


MORE PRODUCTIVE POWER FOR INDUSTRY 
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Ruggedness and dependability 
demonstrated by Fuller Transmissions 
in a wide variety of heavy-duty 
material-handling jobs led the LaPlant- 
Choate Manufacturing Co., Inc., to 
select a version of Fuller’s Model 4A86 
Transmission for its new high-speed 
earthmover, the Moto-Scraper. 

Proved performance characteristics of Fuller Transmissions enable 
them to transmit an adequate supply of power in the face of steep 
grades... heavy loads... clinging mud. Four forward speeds 
...fanging from 2.76 mph up to 18 mph... plus one reverse 
gear, provide ratios to handle every rugged combination 
of job conditions. 

You can obtain this same ruggedness and dependability in 
other types of material-handling equipment by specifying 
geared-to-the-job and proved-in-the-field Fuller 
Transmissions and Auxiliaries, 


FULLER MANUFACTURING CO., TRANSMISSION DIVISION 
KALAMAZOO 13F, MICHIGAN 
Ueit Drop Forge Division, Milwavkee 1, Wisconsin 


Westers District Office (Both Divisions): 577 14th Street, 
Ockland 12, Califorsie 


Model 4A86 


* The New Gurley 
Transit Reticle 


* for More Accurate Pointing 
* Triangulation 
+ Stellar Observation 






Short stadia lines, spaced and ruled at 
e precise intervals on optically flat glass, 
are easy to sight...do not extend over 
entire field of view nor interfere with 
e cross-lines. Send for Bulletin No. 50. 
W. & L. E. Gurley, Union Plaza, Troy, 
New York 


Available only in Gurley Instruments 


GURLEY 
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Stadia lines spaced 1:100 horizontally and vertically 
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..one of several new Gurley Reticle patterns. 


Surveying & Scientific Instrument Mokers Since 1845 





ENGINEERING 


Elections and 
Activities 





The following officers were elected 
for the Southern Section of the Sewage 
Plant Operators of Illinois: chairman, 
Charles E. Mathis, superintendent of 
sewage, DuQuoin; vice-chairman, Ovid 
Ruhmann, superintendent of sewage, 
Belleville; secretary, W. H. Kibler, 
superintendent of sewage treatment 
Harrisburg. 


B. B. Dunlap. Columbia, S. C.. ha: 
heen appointed assistant executive sec 
retary of the Carolinas branch of the 
Associated General Contractors of 
America, Inc. In 1942 he was 
nected with the Corps of Engineers wit! 
whom he handled various assignments 
throughout the South Atlantic Division 
and later was overseas on air base and 
hospital construction. 


con- 


Charleston Contractor’s Association 
of South Carolina has elected the fol 
lowing: Eugene G. Skinner, president: 
Ralph B. Simmons, vice-president; 
Thomas A. Hayden. secretary. 


N. J. Greene, National Electric Coil 
Co., has been elected president of the 
Columbus. Ohio, Technical Council, 
which comprises 12 technical societies 
(including A.S.C.E., Franklyn County 
chapter). Others elected are Charles 
F. Lucks, Battelle Memorial Institute. 
vice-president; and Fred R. Shackleton. 
Penn Welding Co., secretary-treasurer. 
E. L. Combs, Buckeye Finishers’ Supply 
Co., editor of the CTC News. 


G. F. Bayes. director of construction 
of the M. W. Kellogg Co. was recently 
elected president of the newly-formed 
National Constructors Association, 277 
Broadway, New York City. Members 
of the association are nationally known 
general contractors, engaged in build: 
ing oil refineries, steel and chemical 
plants and related construction. R. F. 
Carter, general superintendent of the 
Lummus Co. was elected vice-president 
and C. B. Bronson, secretary-treasurer 


I. J. Bowman has been elected presi- 
dent of the Marion. Ind., Contractors 
Association. Other officials include Glen 
Curren. vice-president; L. B. Draper. 
secretary. One-year directors include 
Earl Harreld, F. W. Irving. Everett 
Keesling. Purcell Younts and Home 
Clark. Two-vear directors named are 
Robert Botkins. Wilbur Feighner. Ed 
Moorhead, James Meredith, Ralph An 


drews and Dan Liniger. 
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TIMBERS e PILES 


FRAMED BRIDGE 
TIMBERS 


PLANKING e POLES 
CONDUIT e BRIDGE TIES 
CROSS ARMS 


ADZED AND BORED 
CROSS TIES 


COLONIAL 
CREOSOTING 
COMPANY 


imconProRateo 
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TWO WAYS 


with 
Amcreco 
LMOIOMM 
products 


e@ Experience on all types 
of jobs all over the country has 
proved-the long-run economy of 
Amcreco Creosoted Products. 
Pressure creosoted, they provide 
long life and dependable ser- 
vice even under the severest 
conditions. Plan to get the com: 
plete facts, today 


GEORGIA 
CREOSOTING 
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Obsolete Calculating Equipment 
. 3 


&Y 


Your Figure Work Production 


REPLACE uwsth FRIDEN the fully automatic 
Calculator which produces accurate answers 

to every type of accounting problem. Exclusive 
operating features make possible Friden Methods. 
These save you time and money by speeding your 
figure work production with only useful answers. 


Call your local Friden Representative who will prove 


it is economical to REPLACE with FRIDEN. 


Friden Mechanical and Instructional 
Service is available in approxi- 
mately 250 Company Controlled 
Sales Agencies throughout the 
United States and Canada, 


FRIDEN CALCULATING MACHINE CO., INC. 


HOME OFFICE AND PLANT + SAN LFANDRO, CALIF., U.S. A.e SALES AND SERVICE THROUGHOUT THE WORLD 
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Manufacturers 
Activities 


Appointment of Roger G. Del ug 
as manager and of W. B. Gibson as 
sales manager of the hydraulic diy; 
sion of the Twin Disc Ciutcu Co. a 
Rockford, Ill., has been announced 


RayYBESTOS-MANHATTAN, INC... te 
cently announced the following ap 
pointments in its equipment sales divi 
sion: Harry C. Dishman, equipment 
sales manager with headquarters in 
Detroit; George T. Young, branch 
manager of the Detroit office; E. EF 
Juergens, branch manager of the 
Cleveland office; and John E. Cole. 
branch manager of the Chicago office 





LEE BARTHOLOMEW, veteran of mor: 
than 20 years in the building materials 
field, has been named vice-president 
in charge of sales for the Southern 
States Iron Roofing Co. During the 
recent war he was a consultant 01 
emergency Maritime Commission hous 
ing in Florida, Alabama, Mississippi 
and Texas. He was formerly assist- 
ant general sales manager for the Celo 
tex Corp. 


James C. Vosrurcn, Sr., vice presi- 
dent of the Chicago Bridge & Iron Co.. 
has been transferred from the Los 
Angeles office of that organization to 
Chicago and has been made president 
of the Guardite Corp., an affiliate. Mr 
Vosburgh was in charge of the com 
pany’s Washington office from 1940 
until 1946, when he moved to the Los 
Angeles office. 


F. G. Hoyt has been appointed gen- 
eral manager of the woven wire fabrics 
division of John A. Roebling’s Sons 
Co., Trenton, N. J. He will be as- 
sisted by J. Fennell Berger, assistant 
manager of sales, and by F. Cliiord 
Peet. superintendent of production. 


Cuirrorp N. Peterson has been ap- 
pointed direct factory representative 
of the American Hoist & Derrick Co., 
covering the Pacific Coast area from 
San Francisco. 


Joun M. Witkerson has been ap- 
pointed southern sales manager of the 
Pennsylvania-Dixie Cement Corp. with 
headquarters 1410 Rhodes-Haverty 
Building. Atlanta, Ga. 


Henry J. Kaiser's PrRMANENTI 
Merats Corp. has announced the de- 
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